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We Save You Good Money 

The Chicago KnUJO Wf^hJrid Co- is the largest concern In lha world devoid to lht Sale oT Lumber, Plumbing, Heating Apparatus 
god Building Material direct to Ihc consumer. No one els& can make you an offer like the one shown above. We piopo** lo furnish 
you everything needed for l tin consiructioh u ( this building It w LI | be In accordance with our specifications which are SO clew that iheie 
will be no possible tnltand r rtCAndi n g . 



How We Operate: 

We purchase it Sheriffs' Sales. Receivers’ Sales and M*PUl«- 
Lureis' Sales, besides owning outright sawmills and lumber yards. 
If you purchase your building material for the complete home 
shown abrive, el isrwhc re. It will eust you from 50 to OCi per cent 
more than wr ask for U* By our “direct to you" methods wc 
eliminate- several middlemen's profits. 

What our Stock Consists of : 

We have everyth ifi i needed in Raildins Material for a build- 
ing of any soil. Lumber. Sash. Doors, MJILwork, Structural Iron* 
Pip*. Valvrt ind Fitting, Steel ind Prepared Rooting, We also 
ha^e Machinery, Hardware, Furniture, House-ho Id Goods, Office 
Fixtures, WJtc Pc ri i: ! n.j — in Fact, anythin! returned to build or 
equip. Every thing for the Home, (ho Ouee* the Factory or the 
Field. Send us your carpeii ret 'i or contractor’s bill for our low 
till mile- We will prove OU F abl lily to slv5s you motif y, W R1 1’E 
US TODAY. 
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Strictly cow nnd AW 
good sa anyone sell*. 
We hare every th 1 35 g 
needed In Plumbing 
Material, Our prices 
men u * Md uy t O J mi of 
30 to SO [ii.-r Cunt. We 
can easily itnite It If 
ymv 1 1 J v. fve nua eh aneo. 

1 Loro Is a n 1 1] u*t rat i on 
of n bat Li room out lit va 
ors Belling at tSLLl, 
4 17 Sf) Your plurabcf would 
aii k you ftbt.*Ut IMW.Ml fn>r 
this «ft(np outfit. Tli Is 1 b dn absolute fact, lt r 6 Duly 0(16 of ten 
othcJ eoiupletu Ou t tits that we are ftlfcrlng ftl »rt«« milking 
from, toKW.W. Out catalog dow-rllM* these 1 n detail, Von 
DO 01 I the book H yon want to keep postal on up-to-date biiBUness 
moth ihlfl. U at ou r pr I Oh Pi lie and FI ttln e*, VV rl te us today . 



Pri^e of this 



Our Guarantee ! 

This company has a cap] Id! struck and surplus of over 
$l T (HH),0Q0.0Qi We guarantee absolute satisfaction in every detail, 
H you buy any material From us not as rep rose 13 led , we will lake jt 
back at our inelshl expense and reiur a yimr money, We recog- 
nize iho virtue nf a satisfied customer, We will In every instance 
Matt Cixidi* 1 Thousands of sal Luf led customers prove itii*. We 
refer you to any bank or banker anywhere. Look us up In I he 
Mercantile Agencies, Ask any Express Company. Willfi to the 
publisher of this publication. 

Free Book of Plans! 

We publish a handsome, illustrated book contain! ng designs of 
Cottages, llnnssal-ows, Barns, Houses, eic. We can furnish the 
material complete Tor any of these designs. This book is mailed 
Free lo (hose ivbo correctly till in the coupon below. Even jf you 
have no Immediate intention of building, we advj.se lhal you obtain 
a copy of FREE HOOK OF PLANS. 



We fiiml idi new complete hot water h rat I n g 
out tllw il( hal ( 1 : 1 0 u»ou l n rice. Our pro|H>t 1 . 
ilon ineludoH, all Decennary planer, bpk'IDci^ 
ttonB, blue prints and detailed instruction-; 
bo that an? ordinary m-ecliaiila handy with 
1 1 1 o u so c»C twLr. can easily install it, 

K You.CuQ’ 1 i'hwrOni when you de-il 
wHIlus. Wc stand bnuCk of every 
piirclmre. Yi>lj eend tuj today a 
BkeLch of yo,:r build trig Hud wu 
will make you. a, proposition 
furnluh you a complete hIuxui 
hotwater healing outfit, 

Wa also bnvo hot air furnacvi. 
OuC bot>Lk t Au beat Jug plani 
TMIs -itery fenturo Of tlio boating question, 
WLothur yon bityfromi Uwtlt i^avah 
able book for you to own. Write ub toda ■■ , 



Chicago Heuw Wrecking Co H i 
I saw this ad, in Popular Mechanic* 
1 am Interested in 



Name 



Town- 



Fre# Publications! 



F][] in, tile coupon to the left and we will 
aend you nacli literature as host salts yoi:r 
necdB. V.'e pubHoh fl 6ilQ pa 70 mommoth 
catalog fully ULi.Btmtwl. giving our LkIbIdAw 
hJfetory and bIi O wing nil the vue.t lines Of 
merchandlBetbiitwe have for*nlo. We buy 
our COOdsat SlttjirlifsL flMselvo^ 1 nud SlbdU- 
faetLirers' Our BrK>-k on I'l-umbLni; nnil 

Heating Apparatus contains iffl pp, of In for- 
mat ion as 6 very bousoholHlpyshoubJ pmHBfwn, 
Our free "Book of Flans;’ 1, 3s described 
elsewhere In this advertisement. 



Water Supply Outfits 1 



CHICAGO HOUSE 



?Iodem Air PrMnr* W 4c r 
tome a t prices ran u 3 tig f rum WiUAJ t i> psflo.bo. 
They are Ftr Icily tie- v, 1 , ISrat-claHa and coBn. 
plcto In every detail. It makes no differ- 
euce whether you live In the country, you 
can enjoy every city comfort at little es- 
pcPSC. Why not In vest I gate thluf We are 
(i*df to Icltu ls>h j-hiu wUlj all fju-t" fro* nf 
charge. Alt InatCrinl fully guaranteed. 

W(I also have a complete stock of Pipe. 
Valves and Fittings at 4D t* W percent, 
saving. GaftoLlne Engines at low Dtioea- 

WRECKING CO. r Chicago, III. 



Price Includes Blue Prints; Archi- 
tect 1 * Specifications; Full Details; 
Working Plans and Itemized Bill 
of Material. 

Lumber and Building 
Material at 
Bargain Prices 
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T he navy is a big training school for young men — 
a place where your body is developed by proper exer- 
cises and military drills, outdoor living, and clean, whole- 
some food; a pi ace where you acquire regular habits and 
learn to have confidence in yourself, — and where you 
may be taught a useful trade, earninggood pay, meanwhile. 

The Navy maintains several large Training Stations where 
boys over 17 who have no trade are taught seaman- 
ship, and prepared tor the life and duties on board a man-o’- 
war. The course at these Training Stations lasts about 
four months, and the recruits who complete the course 
are competent to go aboard ship at an increase in pay. 

Every recruit is given a $60 uniform outfit free, and his 
pay begins the day he enlists. His board, lodging and 
travel expenses under orders cost him nothing. It is pos- 
sible tor a capable, ambitious man to draw $80 a month 
in one or two enlistments, practically free of living expenses. 

Ask the nearest Navy Recruiting Station for illustrated 
booklet telling you all about the Navy; or write to — 



r \ t * * Desk 60 j Navy Department 

i Bureau of Navigation WASHINGTON, d.c. 
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For Home Work or Shop Work 



0 




If you have made a failure of home work, look at your tools. Are 
they the kind an experienced carpenter would use, or are they “any old 
kind?" The success of any work depends largely upon the tools. 

How could you make a neat joint for a picture frame unless you 
had a fine true saw and mitre box to guide it? You couldn’t use the 
same saw you would use to cut a two-inch plank. 




mu mm 

Quality Tools 

are for home work or shop work. 

Every tool is the very best that can be made in quality, temper and adjustment 
No others hold their edges so long nor are so accurate ly set, balanced and adjusted. 
With Keen Rutter Tools, home work becomes a pleasure and many conveniences 
and improvements may be made. 

Every Keen Rutter Tool is guaranteed. 

Look for the name and trademark on each tool. 

Keen Rutter Tools include Saws, Chisels, Bits, Drills, Gimlets, Awls, Planes, 
Hammers, Hatchets, Axes, Drawing-knives, Screw- drivers, 

Piles, Pliers. Also a full line of Scissors and Shears, Pocket- 
knives, Razors and Table Cutlery. 

Keen Kutter to Is have been sold for nearly 40 years under this mottos 

The Recollection of Quality Remains Long A fter 
the Price is Forgotten . ** — E. C. Simmons. 

Tradflnuulc ReelEtcred. 

If not at your dealers, write us. 

SIMMONS HARDWARE COMPANY tine.) 

St- Louis and New York, II. 3. A. 
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A School Within Itself 



>8 AC Tip Al, 

electricity 



There am XI chiptcm In all, XIX carrying yoq from 
th^ f[iiuiun(.‘i] tal principle t of electricity Oil through the 
vtrlmiH bmndibfl to a point whero the caraful aiudent 
corn pmb ends the complete designing, care and opo ration of a dynamo or motor, 
and I chapter on electric antoiiiobllea, oullInlTig their construction, cara and 
operation, and all about storage batteries and how to handle them. JvbcIl subject 
in carefully written and to the point. After a student at tidies a subject, he Is 

S ieffUonea on that subject lu Kurh a manner ns to hrlog clearly to hie mind 
e points he needs bok now rctrardlng same. A DlCTIOSARY In back of book 
will enable him to learn the meaning of any eluctrlcaJ word, term or phrase 
used In this book, ss writ an hundreds hi others In common uau. All required 
tables necessary lb the study are In Jt. 

TABLE OF iUIMECTSi 



I— Wiring, 

n— Electric Batteries, Rlcctro 
IH— 5lagu«tlsm . (plating. 

IY— Thst Magncdc Circuit. 

V— Magntdc Traction, 

VI— Magnetic Dcakagu. 

VII — Energy In Electric Circuit, 
Vni— Calculation of Else of Wire for 
Magnetizing Celia. 

EE— Cul' Lclatlon of bMT's In Kloc- 
trlc Mai-blnes. 

X — Counter EMF. 

XI— Uyeti. k rep1s and Hldy Currents, 
XI |— Armature Reaction. 



n*pMc 

XITT— Sparking. 
XIV -Winding of 
Motors. 



Dyniwaoa and 



XV— Proper Method of Connect- 
ing Dynamos and Motors— 
Self EacUacloti. 

XVI— DlRRaHOR of Dynamns and 
Motors, their symptoms 
anrl to Cure T Item, 
XVn-Arfi and Ibrandes, Lamps. 

X VIII— Measuring Instruments. 

XIX— Alternating Currant. 

XX — Antomobllsfl. 



A THriUntuy of omr 1MO KLkU>ciI WqtAp, Tarm* »sd f'ktnuw*, fifing * biicl aiB&pijis of >11 

which am m li.iIiLIiiuli Umj. 

*1,00 PER COPY— FOURTH 43 IJ I TIIJN— 30.000 COPIES SOLD 

Tllfl rtlti'r WB iriAka Of ri-filri'H n# trvi n«y If it nn| imliifBcIthry upnn Mihll □ allu □ li AS UNltSUaL 0TCE ia o)n»*ctunt with thd Wit of b Uifik. 
fiirl Vfo h*T«i ivo ff»r of J(s retarn. Totir doi-iikjB will I.mj what thousudi e? otlmra heon. Won*r would out buy it if it euuld uvt b> duiiliotud, 
Wi <0u]cl ]. ri □ I iMitiinuoiaii by Ih ,> fj o rliEr^l p. Jt L# Upbl to iuJar nu4 Ik) yiviar awa Judfb of it< nuHta, 

CLEVELAND ARMATURE WORKS, Cleveland, Ohio, 
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JUST READY 

A book that hu lone been wanted by the men who do the work — one at * re Aten able price which the Electrician could 
afford to hay- Drake had the nerve to produce tbit book at that price and not only that, but obtained author* of the 
hijghett reputational writer* of practical Electrical subject*. Order it to-day. If it not all we claim for it, lend it 
back and we will return your money immediately. PRICE. ONLY $1.50. 

Practical Armature and Magnet Winding 

By HENRY C* HO R STM ANN and VICTOR H, TOUSLEY 

Authors of Modern Wiring Diagrams and Descriptions, Modern Electrical Construction, Etc-, Etc 



White the subject of nr mature winding h^g, in the pnsL been more or k-s-s completely 
covered, most of these works huve been either too technical in their composition or bare 
required a fair degree of knowledge of the subject before lh*y could he clearly understood. 
Then? has been need for a book covenrui this matter which, white giving nil thnt is nec<?S' 
6ary for an intelligent understanding, will, at tin? same time, present the matter in such a 
simple form that it can be readily grasped by those who have not had the benefit of a pre- 
vious education along this lino. 

This book treats in a practical and concise manner this very important subject. 

All practical armature windings are fully explained with special attention paid to details- 
All questions which are apt to arise in the minds of the st mien Ik have been completely 
answered. 

Numerous illustrations have been supplied, nnd these, taken in conjunction with the 
tent, afford a ready means for either the Study Of the armature or for a book of reference. 

It has been the aim of the authors to supply all the necessary information required by 
the subject and, at the same time, to give this information in as condensed and brief a form 
as is consistent with a dear understanding. 

Various useful tables have been especially prepared for this work and these will not only 
reduce to a mini mum the number of calculations required, but lessen the possibility of errors. 

A chapter on the calculation of armatures gives complete information in detail for the 
design of an armature. 




16 MO, POCKET SIZE, FULL PERSIAN MOROCCO LEATHER* ROUND CORNERS, RED EDGES* $1*20 

Sent to any address upon receipt of price 

FREDERICK J. DRAKE & COMPANY, Publishers 

P* M- FISHER BLDG, Send for Catalogue FREE CHICAGO, ILL* 




The public is hereby warned against a subscription solicitor, giving his 
name as W* H* Blond in, Peter Gefoyle and W. H, Lear, w ho has recently 
been working in Pennsylvania, He offers “One year subscription to 
Popular Mechanics with 60 lessons in Mechanical Engineering” or “60 
sheets of Music with 60 lessons” for one dollar. Said Blondin, is a fraud 
and is unknown to the publishers of this magazine* Popular Me- 
chanics never offers any premiums of any character in connection with its 
magazine, nor does it consent to any clubbing arrangement with any 
other publication. Prospective readers are advised to hand their subscrip- 
tions to their local newsdealers or send them direct to the main office, 
22 j Washington Street, Chicago, 

A Reward of $50.00 

will be paid for the arrest and conviction of said Blondin, Gefoyle and Lear, 

POPULAR MECHANICS CO. } Chicago. 
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Just From the Press 

OPERATORS’ WIRELESS TELEGRAPH 

and TELEPHONE HAND-BOOK Victor H* Laughter 



U P^TO'DATE and most complete treahic on the subject yet published. 

Gives the hiiiorical wort of early investigators on. up lo the present day* 
Describes in detail the construction of an experimental wireless set. H ow lo 
wind spark coil and dimensions of all size coils. 1 he tuning of a wireless station 
is fully explained with points on the construction of the various instruments. 

A special chapter on the study of wireless telegraphy is given and the rules 
of the Naval stations with all codes, abbreviations, etc., and other matter inter- 
esting to one who lakes up this study. 

The most difficult points have been explained in non- technical language and 
can be understood by the layman, t ireless telephony is given several chapters 
and all the systems in use are shown with, photographs and drawings. 

By some practical work and a close study of this treatise one can soon 
master all the details of wireless telegraphy; 



Sold by booksellers generally or sent postpaid to any 
address upon receipt of price, 

12«0„ CLOTH, m PAGES, FULLY ILLUSTRATED, AND WITH SIX ADDITIONAL FULL-PAGE 
HALFTONE ILLUSTRATIONS SHOWING THE INSTALLATION OF "WIRELESS'" ON THE U, S. WAR SHIPS AND OCEAN LINERS. SI.GQ 




FREDERICK J. DRAKE & CO., Publishers, Chicago, 111. 

P* M. t Fisher Building. Send for Catalog — FREE 



The tvnMl&bersof Popular Sleehnnlerf tinveon hand n limited 
number of ccimi>tet« 

VOLUMES OF POPULAR MECHANICS 
FOR 1907 AND 1908 

Tliew luelufte onr ropy of each of tlie twelve Irpufh from 
Jnniijtry to Decernin' r, inclusive. Price per voluuao £l.U) 
ponlpjkid, AcldrwH 

225 Washington Street, Chicago 



JUST ELBLIKIILD 

CIRCUITS and DIAGRAMS 

Part 2, By NORMAN H. SCHNCIDER 

Alternating Currant Sonrnton ami Motor*, Single Phene 
null Pel y L^h line Trntu* formers ALlernutihg £ -lirrenCi nw4 Direct 
Current Motor Starter* hikI Hev«r*ertv Am OenOtatOrB otid 
Circuit*, Switch -Wiring. Slnr^EP Ijnttfrf, Meter Connect ion h, 
etc.,. eU',, with 47orLdituil wirings, fully UliiMratuil. S5e(«. 

POPULAR MECHANICS. 22S Washington St. 

Book Dept. Chicago 



“The How and Why of the Automobile” 

By FAY L FAUROTE* Price* $ 1 . 00 * postpaid. 

Pul you erw read jl booh which gave you yurt the Information you wanted wEthoui being com pel led In (jo through iKige 
niter [mitt! of in trod action it ad hialory 1 

tllil yun eret inJk toil initn wihii enrue ever nrt year Bide of the fence nmt talked WTTH fmi nnd not at you — who er^lninel 
tiling ill melt i way tlant yon laughed nt yottmtlf afterwords for not underpin nil in,{ the- Hnbjuct before— it wb* renJlj msimpli'? 

Do you n.rneitil**r when yen u«ed to pptdy hy outline*. how , 1 1 l r imihlnni Linfoldad ifa-em*!*] ve«, bow the JoglenI 
srK|ne»eo of fact* Beamed to mike what you uxiethil to Und herd, rwlilf u nde rxtnndu hint 

l>o yon re mem lie r the Innumerable time* yon have paid to xmrself, r ‘If 1 only hinl Hfiuin-hody liere to explain ihinpii— 
someune vthfl would go through th|« proftoftld inn with me until I n nderetood i! -*m i iwsite who would Use homely and familiar 
c[juii|<1ok to t-xpiain tliinga. instead of talking over my Head by U«in« technical 1 1 -r rriHi T „ 

The h lit her realized all thet^e diflb-n I lie*, himself, bwaiiffi hi! hn» hfcn 1 iirou^h It nil., on ly that, but Iiln experience 

in nn i lint motor of a large motor uehool taught, him the wji.h to ex plain, the variant [MMl-sof a motor vehicle lit Hi njpJe 1 language. 
ho that even the hoy of fifteen could understand mid them. 

For ItiBl-'iiMt*. did roil ever think that the physician «*« n form of car bur ►■tor whenever he given chloroform or eth^l— 
liojciu ridiip that n rhotguii L* jl form of gj,* engine wdi we action i* nliii^i Identical with that of an aulomobilv motor T 

Pi. you want to kj-iiiw whac a *]Lditt-i gear truti^n iysion In— explained iJt Hucb simple liingujigC that anyone fall under* 
stand It* 

Would i mi Hire to *00 whfd’s Inside of an automobile engine* Would yon like to know the n usin' of every pert, Pc able 
to talk intelligently nlarut it. slid he your nwrt mechanic. toil yoi,r chauffeur what Eodot know when lie Lh bluflinp joo; 

In a word, would you like to know all about a motor oar, how it worth, how to drive it -nnd k«iW to lake core of 
T hen send for a yopy of "THE HOW AN1) WHY OF T1IE ATTTOMO ft 1 L E. ' 1 

4'wiif fin m, — -General Theory of Ga^ Engine* Motor EH-eigu The Carharetor— limit Ion— ^ Cooling Kyntem— The Tmnumiie 
el on Method* of Driving— Hunuiag Gear— H phm- power Peterm inationr, For wile by 

POPULAR MECHANICS BOOK DEPT., 

2 25 Wasliington Si., Chicago, III. 
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50 CENT BOOKS 

For the Man Who Wants 
to DO THINGS Himself 



Model Aeroplanes, How to Build and Fly Them. A 

series of five sheers, uf full siitr working drawings and 
bonk of instructions for building three model Aero- 
planes, 

Practical Bookbinding* la written In plain language 
and gives sufficient help to enable handy persons 
to bind their books and periodicals, 131 pages, 93 
illustrations. 



Motor Driving for a Living. Second edition. 

information, and a very popular book. 



Full of 



Model Sailing Yachts* Howto build, rig and tail them. 
A practical and useful volume. 131 pages, 133 
illustrations* 

Practical Motor Car Repairing. A handbook for motor 
car owners and drivers. 



Send Jot If a nj aitr Io*iv price jilechsaiepl flunks 

SPON & CHAMBERLAIN 

123 P* M* Liberty Street, NEW YORK 



MONTHLY CASH PRIZES 

Until further notice Sll thh nm Efir.i n e tilt* Editor of 
Popular Moohnnifw will fmy (w<i i null prirn wioh month for 
t ho I n'*t art fztnnd con I ri Liu 1 to nn to i ta 

SHOP MOTES DEPARTMENT 

$10 For the Beat Contribution 
$5 for the Second Be*t 

TliteLain addition to our u.-uial rubes for such rvntrlbuM 
articluH. 

QuidEty. nut tenet fa, cfumls. 

i ’lin'k* w>] L IhT teuton Ihetest d^y rtf ^a^Ii Hp^nth f(ir thp 
prize 1 fipiiclef* receipt'd iiurine that monl'h. Pub 9 ten Lion in tlio 
juaeazinO wiK fellow sil a hour t-wo unHLiljh. 

Address* EDITOR POPULAR MECHANICS 
225 Wash in || tort SL Ciikago 



Publisher's Announcement 

No booSiH, lessens, or ary -nthpr premiums of ary nature 
whatever are ever ottered as an induce uiuru to subscribers 
to I' ..filter S Itch ;in ic a. 

Thu mi blither of I*O0ular Mechanics docs lo-t allow it 
to bo clubbed with any an Hut publication, or included in 
any 'cut rate 1 ' offer of any kind. 

Popular Mechanics fuuryos in “ V Square Heal for the 
Newsdealer.'" Tin- publisher lias nothin*? hrttk r let niter 
you than your oun new&dealer is in position to sup ply 

H. fi- WINDSOR, President* 



MECHANICS Book Catalogue 

A ffl -pace catalogue of the latest and best 

Practical Mechanical Books 

It is free* A postal farinas, It. Address 

POPULAR MECHANICS. MMI DEfT * chimm"'" 6 ™ su 




REVERSIBLE 



■fj 0 T MADE §N 10 STYLES. 

tO Gat/nrm for £3 erf*, at stares,- By matt SO Cta, 
or e.amptO & ulu. in mtam/t*. Clvo sixo and aiyie, 




KL VI ti'.i U it POLL Jiff GO, 



THIS FINE IMPORTED 
FANCY CARVED 
A NTL NICOTINE 



CrBt [hi 1 - Pjefl!turc 

VVillltnil Hie PtiisOn" 
(Tr ii!ir M.irlc Rea ' 

3 FOR 
S1*00 



SCOTCH PIPE 



tmmi 11 M 'ScpiLid attywlu-h t Loi'ks 

fcMwj iftMiU^Inr^ like Mi'ef>t-hxiUQi, Ab- 
g^Jgr SiTf-i \ }\r N ici'i titie jdiid kec-ps on 
*/pJy 1 u s r i n *f ft w 1 ■* ' t. Vn vi n v. \ ■ ■ r h ad so* 1 1 

j&jW' . Ull rrijnyti 1 1J1: Smoke. Money back 
r«y *f not satis factory, Order J today, 

& H* MENGES 

327 N- 7 th SI*, St. Louis, Mo. 



YAN UYCte 




Buy TOBACCO DIRECT From 

FACTORY Thill ynu ^ MUr-nrn totnuTtf Lite 
* f sictijiviUj pruina ti| ii pure* f*r- 

fectly blended., dean nnX wJujluiuiuc sjimkL., 

French's Mixture SaiDkin'c Toiecco 

pleases instantly, itntl sal isfies wni i n 1 roushr- Fra* 

jp r *JH. . 1 ■ ]., im lluw urid iifi'ci blTr* iiinipif. Not 
sold by dujilcr;;. fau*. direct In smokers Sb 
jit f irclCi.iiEi I ition . Send 10t silver uf SlV, ifi pS 

tor Large Sample FoUefa tJQd Dflofclet. 
i rcndi Johacni Ca Brpl M SlatesniSle, fi , €. 



WHEN YOU WANT ANYTHING AND DON'T 
KNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION, 
POPULAR MECHANICS CHICAGO 



ADVERTISE- YOUR* BUSINESS 




Wetfern Fu/i/a Co.* 



yoVtt wake Mud "An rK 

sL.itnc'. 'l i'll t J 'Jj ;V I ■) 
ifawi- ut thi* cliiiPflr 
Il'TM If If'Ll 

dan'ttry it, tvs ita Iv.tfa 

ftteMpMl dicisi'l* 
with prices end new 
biwkldt «f IIS puli.!.*. 
)v>- L tti4id for lit cU- NQ 

rtidTALS. 

St* PtwA Minn* 
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Cyclopedia of 

Automobile 



Behind the Scenes With 
the Mediums 

By David P, Abbott 

328 Pa£cs, Cloth, Ollt Top# Price $1*30 Postpaid 



A BOOK 'pphich VFiil hold the readers attention 
strongly with its marvelous espose of the 
accrete of mediumistic work. One trick follows 
another in rapid succession until the reader as 
ready to ask, “Will wonders never cease? Jet 
the explanation closely follows the mystery, §0 that 
all Is made simple after all. 

A delightfully entertaining hook which should 
toe in the hands of all lovers of the mysterious ♦ 
Among the contents arc : Mediunuatic leadings 

of Sealed Writings, Spirit Slate -W riling and Billet 
Teats I Modern Sorter r; Some Unusual Medium* 
istic Phenomena; Mat eriali nation. Relation ot 
Mediutnship to Palmistry, Astrolofiy and Fortune- 
Telling ; Performances or the Annie Eva Fay Type; 
Vest -Turning : Handcuff Trick, etc. 

The author. Mr. Abbott, being a practical per- 
former himself, although not a medium, baa 
included only up-to-date secrets that are thor- 
oughly professional and practical, and such as ara 
being used to-day in mystifying an innocent 
public. Seat postpaid oa receipt of price by 

Popular Mechanics Book Dept- 

CHICAGO 



Four big volume* — 1 ,700 pages— I *500 
illustrations — full page plate*- — halftones — 
diagrams — lection*. etc. Thoroughly in- 
dexed and bound in half morocco. Con- 
tains complete instruction on repairing. 
Explains every type of car and mec nanism, 
of auto, art of driving— a practical 
guide for information regarding construc- 
tion, maintenance and opetftlbm Written 
by experts. For Owner*, Dealer*, Build- 
er*, Salesmen and Chauffeur*, Prospective 
Buyers, Agenls, etc- 

Free Introductory Offer: 

EXAMINE THESE BOOKS AT OUR EXPENSE. 

Wc will lend y«l a complete *>et by prepaid express, Keep (hern 
five day*— flj v* them a ihareugh and c*refu I i«ws i nalim,. I f you <k 
no! with to L«p boob advise ui and WC will have them returned at 
our expenre. If you keep the boob read in $2.00 in five days and 
$2.00 ft month u nt(J special introductory price of $12,60 hu been 
paid. Regular i hi price $24.00. 



Older promptly and we will include FREE , f« one year, as a 
monthly luppJemenl , ihe TECHNIC All WORLD MAGA- 
ZINE, ft regular $1 .50 mqnihJy. full of inieretiing reieoiine topia 
wrtllm in popular form. 

free offer coupon 

American School of Correspondence, CbkAf o, U. S. A. 

pv.nf s«r.r[ set Crclotunlli of Auimioblie Emtamlaf lor F d*Y* r 
ifft tiain in.Ltinn ; alio Technical World Itstf l ytint-. 1 will S£$ic| J'.ilO 
vhhlD 1 L-tev! nn tl f2.i» a month until I have paid {Ulirrwis-p I 

*111 notify VI-.M and liold the hook's sitbieti to your order. Title pot in 
P&ss UDiilhUly 



Nabb ....... 

ADDBB&& 

OCCUPATtO>i 
IHFIJCIYXR .* 
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ALDUS GAS ENGINE MANUAL 0 

■HIS volume just published 
gives the latest and most 
helpful information respect- 
ing the construction, care and 
management of Gas, Gasoline 

and Oil Engines* Marine Motors 
an d Automobile Engines , includ- 
ing chapters on Producer Gas 
Plants and the Alcohol Motor. 

TKb work re divided into 2? Cbaplen an 
riiliUwii— Historical Development^ Law* of 
PrTKtAnenl Gash"! burttifA! Working 
Pri pcipLes— AclUi l Workicifl Cycles Graph- 
ics of ihe Action of Cftseir- Indicator Dia- 
gram* of Engine Cycles — 3 ndicator Dwhiatm 
of Gal Engine*— F uels and Expldrive Hi Of- 
!um — C ai Ptoducer SyOtBTru- Compression,, 
Ignition and Comburtkm - Design And Con* 
*lruclion — Governing and Governors — ignition 
and. lanitera [netalLlion and Operation— 
Four-Cycle Horizontal Engines— Four Cycle 
Verticaf Ellttne*- Four-Cycle Double- Aclipfl 
Enpnn — Two-Cycle Engines I nfriart En- 
gines— Oil Engines - Marine Endeei- Ttsl- 
ine — InstTkanent* Used in Telling — Nature 
and U*e ot Lubricants— Hint* on Manage* 
nunt and SttfifiestMJiM fof Kmergencies-^Ttm 
Automobile Motor- Useful R ules and Table*. 
Itl i: lira ted by diagrams which maka h a thoroughly 
voEitine, containing 5 1 2 page*. I 56 drawing!, printed in JiW 
t™ on fine paps?, handsomely bound In. rich red clolh, Wil h jrjld 
top and title, measuring inch» and w echini Over 2 pound*. 

Tlif took ift a practical edunstAr from cover to cover, and In 
worth maty t.initjH the inrict to any cvnr ifcHinn ft 
any typtt Or EsitEi, l’Rli'K #16.041 1*0*11 AID 

POPULAR MECHANICS C0. T 325 Washington Si.. Chicago 



PARTIAL LIST OF CONTENTS! 

Automobile Operation— C*r«— Trwble — Breakdown Re- 
Jn— AntOilAbAe Power rlutt— CaaAaf and CMmf 5y*t«m— 



oaSyttteu— Spark Cotb-ggyuv a Motor Car— Gasoline, 
rfc and St cn Car* — Itrre — PoKtdK — Aee*s»ri« — 
Driving — Motorcycle* — Gas **d Oil Eaiiaai — F®el* — Can of 
fia, Eniind — Eleclrfdly — 1 Storage Batteries — Direct C*nt*l 
Motor*-— Mereary Vapor Comerler— Priotary Battnftt*— 5t*W 
EkriK* and Boileri— VaR* Gear* — Ipdiealon. etc. 



Flew f ilrnfttJJi PojDiiriJE' iUccftnfrrc* 
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University of Nevada 

eqtnpiwd mining *cbool in the country— all bw 3 fl- 
ings of special con at ruction. Faculty composed r>f prom- 
incnt engineers and cvt:ry department in chaw of exper- 
ionced instructors. I-ficnfr'-ti cl OF*: to grunt nii n in it district 
— students obtain both wages and practical experience 
during vacations, Splendid dimate every opportunity 
for o u id not ]ife amid beautiful surround i nits, Summer 
school of Mi HO 1 Survey and Geology begins June J4ih, 
(Seven weekn' course.) Regular term Opens August k3rd. 
For detailed information address 

l JOSEPH E. STUBBS, Prr*ident Reno, ^ 



LEARN PHOTOGRAPHY 

3cowr”5S»INC 



f£OTO#&0 

AWfEtt 



EiTABUSHLP 

16 YEARS 



Onl y f'-'i t ■ .c:. Ln lh« world nirMitully l*a«hiri g thill pay ins pn>t« ■« ■ a n 
£o4ariwl by I a Usin it ion 4 1 Apia, ut Plurtd-£o|rr#Y«#, *M FbntHffriiiiiairt’ 
Am, of TLl.Tarmilkl? i1hriTUrltiEK1WO*lv*. FoiitfoniweOTwdtarpTMliiniM. 
Wfltfl fur cutalog I ipoerty cnnim ihlofwted Id . Ao tateon* in Ejn rnghum. 
Illinois C^*bqa , e of Photography, nr _j L, H r BUSSELL* 






ill College of Photo-Engrav lug. 1 President, 
tUy Wabaih Ave, , Efirnghaiiulil. 



STOUT INSTITUTE 

Meaomonle f Wisconsin 

Prepares Manual Training Teachers. Teaches Bricklay- 
ing and Plumbing, We do not claim to teach these 
tracks in two or three months, but we TEACH them. 
Write for Catalogue to 

La HAHVEY, President STOUT INSTITUTE 



ELECTRICITY 

BUh Electrical School \t ihc oldest »pd 
h*st tdwd ifl |ht wurld leaching ELEC- 
TRICITY exclusively. Ccune compirle 

IN ONE YEAR 

Shldchfe actually conitfu c( DjUaWo?, Medor# 
*nd EJttlrical imrtrunurlU* Graduate* bold 
Bond ptaitioO* dwHohout (h# World . 
Seventeenth ye*r opens Stplefnbrr 22, 
5*end for bee Catalog to UBi tltclficii ^dioolf 15 Tikm 
Avenue, WflaMmgtoiij D, Ci 




H0R0L0GI C AL DEPARTMENT 

BRADLEY POLITEO flNJC INSTITUTE 

J l'i uNTily Pan' :lb Jmtilutd 

PEOBIA, ILLINOIS. 
LARGEST and BEST WATCH SCHOOL 

IN AMERICA 

Wi tfiuh TUrh Work-, J«wtlry, 
dork W'lirk, Optac* Trui'vo 
IS^r4 ind F'X-n^ ikw Kbwl at m «!«>« 
rairs 

Spht I fur C&Ulti Infernal urn. 




HIGHLAND PARK COLLEGE OF ENGINEERING 

DES MOINES, IOWA 

TERMS OPEN SStniL T* Oet. TTo*. 30, 1MW rad Jan, B, 1610. 
One of the moil completely equipped Engineering 
School* in the country. 

COURSES OFFERED 

1. Civil,. Electrical And Mechanical Engineering 

Courses 

Hradaid ^‘Umw offered iiq Civil, Klntiiul and Secti anlipal 
Engineer iri^, MpocLal oppMTbHliiT i« i jr^Tfld Inr xnati ns n^wnrlHir 
tor t*kiti|r » cri»i]'<lata *uuf*>* M*|iAr»hW 7 to thr vlan .1 nr cl Enginftr, 
inn Ccmr*e*. Pln>p work Inmi th# in luning ddoui in ju*inir»tiijy 
ruufHi, 8 » our new Kngiiuitriaf aUlgpr, 

2 . SHORT COURSES 

1. One Year Electrical Engineering Course 

2. One Year Telephone Engineering Course 

3. One Year Steam Engineering Course 

4. One Year Machinists’ Course 

fi. One Year Course In Mechanical Drawing 

luit • fair nuilnvu Kbw] r ducp.iif? n is a]l thal fa mnind for flll- 
inner to lb] w euurref, Them couivtp T*rr practical and in 
intended for Utr*® wlobiv* hut limitwd »4 fw 4 Iwd eud do tn>l tea 
Ujeif wn.j ctaur in take a complete Fngtneerim Couttih Tha Ma- 
Cliinute’ Cnurta Ip npnfltillf praatlctiL Tins niachlne thup ii lh< 
PK»t tompIflU’ ti bf* fnhrna In CuUttacUuiJ WJtb Buy EA^iUortlns 
Ectuou] in liin Umtcd. £Uki. 

SPECIAL COURSES 
t, TRACTION ENGINEERING, 

ThJi if ih« oiini p-iii'i-lt’ia *oui» in TruMu^u K^^qi^HDU hT 
any tiiinurlDg School iu iha Ck.>antry. 11 nny h« onni^lotail iu 
thrra IiIvjU llP . •«.!■ »re ia^hi lir>w to gti ak« >11 ri l -[iAirt njs rpi- 

[inm iu writ u to Ivindlf Ihcin. Vasa trtylimi engim 1 * vwl lor 

rgiMrioiiiltll parpOH^P- 

2. GASOLINE AND AUTOMOBILE COURSES 

Tlj> s *a c>mr»at 1VI *7 tha p>inf>]e 1 i4*1 in tl i rc-» Mi-i'H E hi-H-. TJi#f aru d- 
1 ru:lj J! ■ WdiCfL Jnrit fair V'.'JiLtij'.'U ichiwi edUGPlJaft Ii dlLI that, la 
n*CAi**ry tii MttE, 

3, FARM bl acksmith ing and farm 

CARPENTRY 

Th»t >[« abort * ttl»t rn>7 I** 1 (’(rnijilrtcd! Cti thr» 111001111*, 

Courw* (iff'-ri'd Iti'K i □ iiinii Nm, S’ 1 , )W, and Jun.'S, If In, Ex ten mull 
enumf an nftpriid in mini of tha f hjt* covrm. Send fur eom- 
|de1a EncinHiing ea,lal^u*. JH^ntiua course in wluc-li you ur« 
InWrntiad. AilrirtM, 

O. H. LONGWELU Prealflent, 
Highland Park College of Engineering, Dept. P. M. 

Ut:S HOTNt^, low A 




PERNIK SHORTHAN 



MAKKS LXfKUT STEtfOftRAPHERR 
Ii ti thn mu' | ■ 1 - -el, luMl legiLil P.ud H fid t ! i ; rtbt ii 't Ln axlftTBS^. Tl 
nri] Left pc ilLariirgj no |Ni>ilLua,i, uu biundnodl rif htwJll torhinjC mUn 
and UCfyilionij no tlutwndi ot Word I%m iu he iuomnrtird 

Sfudy by Mall 

frcin lb* baadqu^rten. Fernio $ kwrtTwnd— onr of ihu luifbart xrvda 
fiflaug rajible IrmnJoii fcboutB in tha Uuitfd fltOi, Nu fiiluru, T«it- 
bBPk on i|' profit. Write t<>i‘ tttv Iwklrt 'Kov Id, 

TUe I Vi' ill ii Sliorl h und Initltute, T>t'trolt 



STUDY 

LAW 

IT 

HOME 



iMpet 
Turee t 

Ureparvi tut 



Tup oldi?*t Utd tKit seboul. TnJHrdctinn by 

Piilnpled to enery One. Kmiwal/Id by cotirLa uni 
nJucjitoirt. Experienced and roinpvt^lit iiistme- 
tu-r#. Tiikis Ftnare time ojily. T 
I'n-jiarsUiH-v, Ifujii nr-ss, Colk-jje. 
prm-ti i e r W i LUwti-i r y mi r eoi i - 
niuejn and pryupeirt a i n buai nttu.. 

8 Ubii.- , llte ani .1 grad^iuti'A evrry, 
where, KuLl partlrulrarn and 
l'laoy Uiiy tuoui PI mi fri't, 

Thi‘ bjifHijuf 
( vrrriimiiilfiii c Mh6ul 

nf I-iu, 

471 itidir, UrlrolL, llrfa 






EARN $80 to $150 a MONTH 



WANTED — Young Men for Firemen and Brakemen 

on W mail in tour To six weeks for cither position, 
more calls for our competent men than could be 
Positions are secured. Promotion rapid. 

this Association is directed by Railroad Officials 

larjjCi.E roads in the Uni fed Stairs. ]f vou Want tu 
he a railmad man, cut out coupon and send to us jT once for lull 
particiilars. Write name and HiiJrt'M plainly. Many posi- 
tiurt now open, Address 

NATIONAL RAILWAY TRAINING ASSOCIATION 

KANSAS CITY, MO. 

Applications Eremi colored men iw! .ji:cepttd 














No eTperlenr^ tTj S k man hod 

wl]| teach yr-H itiit b'a^nceg by malliuid 
r-.ni ray Spaeiil R^prtatniaU w(. \0H Can 
cr part of the time-. A Bplendw opportu-J 
mennithoui capital to Iwoojrm Indepand* 
t me eyptilri mv orTifr a.ad stolid jnu my 

mm, Ptes., faf Ksaltr Co.pMSRetianuBldf. 



POPULAR MECHANICS ADVERTISING SECTION 



Don’t Be X Waae Slave 

MAKE 53 ,<HH> TO $ 5 , 000 ^A YEAR 

BE A DOCTOR OF MECHANOTHERAPY 

Wo Teach You By Mail At Home 

Our Free Book *£&•£.'££ 8S 

' youraidf fare* Uf from tlavfry . from ull- 

UcLtK'FI hunting and fiitsTLluir employers, It 
1 1 ii b*w yon may be a graduate in Mechano- 
T3ieni| > , ft |f wjv i<"i!..'i ct tit be aim of the moist 
vii m- unr! iii I r r - -r, pud pi-oteofltebfl for men 
arid ■, onu n -nu^jiT to OKtcopathy, equal to a 
fheLleerer-ourec. ]di Lc»!i i -t * En liraiSua.teE. Endorsed 
by I'lftysk-iflns un i huml : ■ d- of oar gra-diiatt®L 
Social *.hd fllttBfi 1 *1 ail Vi! n«3 n Mi t junii red. Special 
terme doW t write at onee for Free HouL 

Ft AMERICAN COLLEGE OF MECHAHO-tHEHJIPY 
r.^Dcpt-rra I20 I2Z R^^Iph St, Chicago 






mm. 

Tfiftn no-* octupyifl j positions who 

if you iirt inures tea in ftecuTifiga gcn xl pa ytug'raJlrpjuiE&sftitvH— --wri' 

t+KADEW BOi>H '' WJtAT TT J>OE?" 

THE GRAWivN SYSTEM Ol H \\1 K.O,\I> TRAIN] NT! 
s ?1 .mind Add Bids., CLEVELAND, O. 



MtfiOOK 



COPY THIS SKETCH 

and tri ?l 1 1 ‘: ih what y-f.-u fan do with It, You con 
urn lu IlK.IKlornutn par w<?ek u Ulna- 

IrnLur *f e&rldoaLsi f>ifiit»wa paper* .;(r BtLgulDU. 
yi 1 frai i .rul iyrtem of [HTT.-n n-E laJlT-H.liLlrtlH-nj 
by ul;l ii Will dueelo-p J*nr lalettt. Fitti«U 7 ear* 
memstul work f.ir Heivapayi&rH and tnegaiinei 
i] iinl 1 1 !•-:■ mo to loaiih idcI. Srnd. Kli four skiil^Ei 

oC FrniArnt Toft with 1 m: In utamju end E will 

fond yon a tout .ri f. laic, alii, (inlloctu - : □ 15* 

dnvtQfi ihowEnf preBibilitlHt for Tfi\t. 

THE LANDON SCHOOL ,MLLUS, C */ 2 K£ 

143d *rhf*l1 J Bid*. ( Cl«TObndp 0. “ 1 L U " 1 n b 



Plemory fixe #Bst *5 is 
All Knowledge 



of 



Toi-^k KS 



THE" 

KEY 

TO 

v * ± - , SUCCESS 

You arc no Greater In reflect unily than 
'our memory. Easy, inexpensive* Iqcti.hhob 
Df MFMHt'fj" pives ready memory f i>r faeetr names. 

vl.%, K 1 : details st mile?, <xiTiT0Wiftt3i>n; devalrvpa 

y^fflTE T0-D4f will, I BprnlqJ'ni?. writing. beraoTialtt-v, 

Dickson Memory School, 70S Auditorium Bldg., Chicago 



LEARN CHIROPRACTIC 

The now methoiiof drugless healing 
EARN S&O TO SI 00 PER WEEK 

(I nr EflT honk lotSa how y pit can I Burn to ilotcftd Is- 
ea - *^ natd rci?u ivoibij i-.mi: by tl uWS nJ ' * jllet hod of Spinal 
AdjnHtinent fn Jlirr'.ytli* mne t pim |i1« .d i ruet , nd van red 
andfcicnlLBC lnclh<K| of dn^loas healing. Ilarcil pn 11 a- 
ertin* BatiiMl law* Jlii-yoiia can understand it [3<ren»*d 
n rime, Inipm’-iD yemr ?'wriaJ promlRwirfl and 

financial bthEtdiirg btaTt msm on thu-roari to Irninor and 
bUCCS^fl W rito f nr f -mo Inink * ml h predal ar;holarahi puffer 
NATIONAL SCHOOL Of CHIROPRACTIC 
1 3 w, Cangrott Si.,. Dept. h, a Ctilcago, Ell. 



EASILV EARN ED AS A 

DAY PIANO TUNER 



Tfie Time -a-Phone Does It 

Wo{ ^vi I L 1 c".nrb v'i" ii p| :lh ii- [m n 1 

tojf! Rt^btiri^ »l4 i< ■:.v,rin i r, r>L||ckly 
cor»#-.; «-r. 'ti ?*"ew ']'u«| <?-.'.-]'}!• 'rj 1. 

;hriP! rat *l th;- : i uaa reK ionized by Il^fbest 

rhoiitivs. P : ■; n.j| 1 ■ ..^T’.tri r il 1 ; y tli * Sthl s* lit r si* 

uLir lijndsaiscly ilLLi-ir jir-i i frii-r <^t.iinjipjc- T 

Silt** itryaat Srhool oP Fliinn Tuning 
'> j ISuidf If all, H-iil I If Crrrk. lilrh. 



t TEACH SIGN PAINTING 

billow C.IWD WRITISft or LETTF;itrNa by mail an 4 
lunrt-nte* uncMM. Only field hat bvercniwdod JSy 
mKTiifLim] ia iii.^ipi.’.L’ J her 1 11* (t |»r!ir | .c!ll P ferirfJiLBl 
iflii tlicroufb. Easy tomu. Wri t* f^r iai(f C*taJn*UB. 
CEE AS. J, SmONO h PrtsSdeHL 

DETROIT SCHOOL OF LETTERING 

DEPT. PM. DETROIT. MICH- 

“Oldasl *nd Urgirt School of lb Kind. M 



1 won the World’s First Priie io PentnanshSp- Ey 

my new •Jfitera. t can :cin.ka Mr expert penmen of full by i:mLL 

I iIhj t> ei-h Sook-kotpiflg icd Shorthand. Am rdacine tiif 
Jtlldfillli H4 EnitTCKrtur* in anm HSBPC ii] coJIegtl, ]f yml Wi«h to 
bwpTFiflr a liettar tientsisin, write n», T wit] rend you FIIKEobb of 
tny k'liTorilir 1'if n « end a. uspy of the ReDeuUerien JoUrli*!. 

C, tt. RANSOM, 262 REUAKCE BLDG., KANSAS UTY, WO. 

ILLUSTRATING 

^law ^Phancacy ^Catlocniiig 

— Shorthand - EpoK ketp luff — Hqrslng 

— JbdfiiatJbm — 1 Telegraphy — FcnmansliJp 

TauKht hj mall aud In our runsiojit achwls. Found- 
ed 1 8 .i> 0 , Iii cOme lacr^a&iMi while learainB. Gradu- 
fitca 6Tery where, Mark iabjetl X Stnte your d&» 
mre. Qnt out ad Out oar free book — ficlld aJL 

national correspondence schools 

40 Pi. Penn'a Si., INDIANAfVllS, t, 5* A. 



LEARN TO WRiTE 
ADVERTISEMENTS 



IP YOU ARE EARNING 
LESS THAN $25 • WEEK 

wo can poaltlTetr show yon by mall how to EncnM*# remr itelarj. 
Send for benuttfut i>rospectii8» mullet! FjtEE. 

PAOE-DAVIS SCHOOL, Dept* HZ, CHICAGO, ILL 



LEARN JEWELERS* ENGRAVING 

lgh-* 4 lerjod npd w*iiy learned trid«, tau ffM th-oroufhly by mail. We will 
siithi ‘ ' " " " " " " 

tl Ceabi p. 



k hi gh-eelaried epd ■ 

tuach (be lurpinn- r better engni'Tlnj; than he can gain io yeeivof npprea- 
lip, Wit will. *]*(, Inspnave theefcllk af say Buta , *rer. Semi fnr ™ r c*taln(t- 
Tlie Kiterav In £ Sch ool. B&[tL lia, t‘u so- HilIUH upj, OiicaGo ILL, 



I MADE *2400 °“ 

IN ABOUT 2 MONTHS' 



tT-tff finr- man a fow montliB attpr hor^ttllniif ray 
raprewnULtlvti In ray bltf C B-OFE R ill ID E REAL LSTLIE 
tU 3IKE3S* N o ex per3en ce nemwy t th iw 
sane, I win teat'h 
appalot ym 
werir all or 
Tllty F [ >r wn 
ant, I*e' 

nmm 



FftEE BOOK. 
Kansas Citj.Mtw 



Learn Watch Repairing 

lie e — j.ni c.D ln»ra. tT.- * pr>- 0 l»l- !* ln- 1 , 

Ijt r.-m *5*-m! riK» iti a tee ,ei| ie V'-or <-»n U.-iiio 
||J 111 , Jtt-.:rc|inf •ri:»cl HjliUU. Alltl yvd C •IN].>M 

the court* 'im fiTi keou a ttu'd Attl Vo-t 
el'll knwe>‘.i»t «he( 1 '-n nauu-r L* *-.il l:--w to W|*l» 

..■«». Wheu you to 1 li*t* t . o n *1 Li f.fi a [.ftiq Uc&J 
ktKbrakiriDd n|4 rei r-n 'i eomte^t CoUll 
B,o j ■p.'p.tU.t P«;». u* fcr eui gnliatek 
Aik f n per Free Ekuk. It exyiLBLol 
nmr Ur,l=ni t™l 1 =rui|. 

THE QffSELMS WATCH SCHOOL 

23 Ferry St* ATTIC*, INDIAN* 



LEARN PLUM] 


SING 


A trails tbufc wlf! make you lnder^Tidotlt for lift. 
Neurm Shorten— F*y_Bigger— Demand Cremur than 
fti'y bUn r trimla, Ymi nrril nn pTflvifulfi Oiprfl- 
emjff. On r prurtfiml methods enabl-e j-^ni in « lew 
in (*n th 3 to n aid p-i jh it Ura *k tikillK^d plumber or 

conduct yOdr awn biiftinosa. C*trth>£ H^]it free. 

SL Louis Trades School 

4430 OUve St* St* Louis* Mo, 


BIG 
1 PAY 
SHORT 
HOURS 



L.EARN WATCHMAKING 

Heflued, luxiBUble l*bor — Ctirn|Htent tufn always to demand. Wa tearh ii 
thurou^hly in o-a many a) it fciTinrilr V.«>k yuan, Cne* away with 

leditiu* appi*Eiticaahj p. Muftey earcifid wtula stadyinf. Ptwiikma Beeurtd. 
teod fprcatilof. 

SL LOUIS WATCHMAKING SCHOOL ST. LOUIS, MU* 

^ENTrauliilM 

Send Induy 2 c slamp lor partlcnldri and proof. 

0 . A. SMITH, Room C 52 , 0420 Kno^illc Ave*, Peoria, IS. 








POPULAR MECHANICS ADVERTISING SECTION 



IS 



*3.000«*10.000 



A 

TEAR 




W r 1 wh jTitu Ity ariA.il -btotj bninrli of i], r H ■ : ilKiitfl 
Brokers**,. ami EnomriCO lfu»lnr*9, Ud n i lit you 

SPECIAL KEFBKSEMATIVK 

Ilf III* 9ljd lui-pMt r-i*t fehtiilo anrl hrotflT- 

inj *■ eoinpwiy In Anirriei, Re»r**entA'llf6i fere miking 13, WO 
lo * ( fat- ^ iLlii'Ut Bbf In. v« Lin-cut H-t i-apLijiL, papnllcirt 

approtunitiaa to Vdt, 1 . Hr diii i^inq jnci «n tnsrlo 

nilikinjr BiMltfrT in a IrW Vvi'ks Wiliujnt ioLr-rt^ririsr with; jt.ii.ir 

f ri-B' s j t <■<■<: ■ » | i n Our eo-iipprilLTedepu tiinnit will plv* Jrjfci 

more ftioi.cc, jmLah-ln prcpi- rl j to iiitzi-Jto tl..in any f-th*r IiisLL* 
tution in tl.f v.-Ui 1 Tharoiffh I'amniifrl i| J.*.w ftlirtt 
FEtFK to Each RrpmfnliliTt. fftilr for i3 pifi Ujufc. frm. 

THE CftOSS COMPLY* Rtmti Blodi. Chicifa 



I 




Do You Like to Draw? 

Ttdl'* p 9L w? want to know 
wc will Tint jfivc j-ou am- grand prist <n 
&f frrt Bluff if you answer LEii;. jcL ;Nui tCu 
claim Mi mnltf >'<iu rich i r> * wtrelt. But if 
ytiu ilrf 31»i:iiiL|S to dff^tJep your loSent mitli a 
inn'e-sshd <iirtnoniit. so > on cut mtkc money . 

i' pr of this picture In siaftvps f.ir 

pr>f tfolCti I cartoons I frampit lunaoii plate, 

r-.Fl I If' 'Jl t’I[ L l,i':!L. 

Tli* W.1-. KtnnN Ri-hnol erf C'nrtomiiiMt 

K1 Kkasntooff- BM JJ_ . flrvctand. O, 




ytm 
>! FI r [I . 

OOK, 

akhuiukiir." 

I'nhXJiL LrLinia it, 

StM* *§ S< IkhiI of Watch m n k I ci i 

HiiGlotoJti'R Bt,PatiUMintL 









^'WHY HOT BE AH ARTIST? 



Oof ^ridustn ul SI ] f E n ft H Ifh ftalirW 

Mkiii LrOOd trtints 

EARN $25 TO $100 PER WEiJL 

ind u p wurrffi In. *a*r fa*ela*Uaf ««rfc. Our 

COLirMBa Of PfTMIll Horn* Ig|[mtll» Ijy c-qt- 
tFspond^n^. ire uaplnt! prinl<«i. Eleyjn yein 1 
auc^fF/arpl tcacbln#. Espert JUjalructorB, pMltiofi* 
pumKrrd camjKftO&t worKora, Writo far Htudian* 
irlflnot, FYr*. 

SCHOOL OP AFFUED ART (Pounded ISM-J 

— — ITS UaJJery I'me AitSj iUktiLo Crtruk.jHicb, . 






WANTED - Railway Mall 

Chirks. City Carrier*, I’osloffice 
Cl rt Ir*. Sal-nry |s 100. Sbent Hours. 
Minyuaim rwtd^u* s^wnr. Wr (t Ecu mcdl> 
airly I..? ». !:r-L ilf. CwidldHts crepand free. 
Fmnklin laitliul* Dapl M TT BoeheStflir, A. I. 



WHEN YOU WANT ANYTHING AND DON'T 
rCNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION, 
POPULAR MECHANICS CHICAGO 




e&m blu salaries* Over 6OD/J0O eoiploifed La Ulq 
United States fi d cl C-unm-la, The dftQMEid for ifood 
SialpRmei picedu the impply. We will teach you to 
be nms hy in, -ill rind ynn to POelt rQ H good fMMUltm 

tliroueh o a r Fit E E K M F LOY W E NT BU KEA V. 
We receive calls Tor tlimaBande of Saleamen and have 
Mif sled I l)'i- 1 sanda of men i»> s*en ro rco'l pocHaoiior Itatter nilaTies. 
i rrai^t tn&ny or tnr ptry-Uintcs «fhr> (oniwcLj cnm«l a 

- month, haiosIbiMi eurjinlfnxtu f RM1 to f VJiO ■> month and expenses. 
n<Un([r4d-l af fuml Gprampf far Lhi> fall ru*ti_ Et you want L<* iri'iirr A jmetd 
I'kiiLluin er Lnurrasa j mr nrmuM our IVtC "A Knight Af thr tfrff" 

■will ■nhi'W Ji'U hn-rp. Wiitcnr p-ail foT itli'il-s-T urJkrr'Fl j flscr'. 

DEFT. EiiO NATIONAL E A LESatEM'fl TltAlNlNO ABBOOlATlOH 

New Vr rk. CtuUijO, JliuiUtitJ, UlDDUfKiJit, |iui braiitiupu. 




Don’t 
Be All 
Broken 

Up 

EVEN THO 
YOU CAN*T 
MAKE BOTH 
ENDS MEET 



OF COURSE IT’S HARD to make a 
small incomtf go very for* Why not pull your- 
self together, right; — with our help either become 
a better paid man in the work you are now 
doing, or prepare to get a good position in an 
employment that you will like? 

IT’S YOUR BUSINESS,— your DUTY, — 
to more than just make a living;— you must get 
ahead in the world or you will be a good-for- 
nothing old man some day* 

IT'S OUR BUSINESS to prepare men for 
the positions listed on the following coupon, 
and it's OUR DUTY AND PLEASURE 
to help each man get a position as soon as he 
can make good* 

Atfc us, to captain the 11 Freeport of home-* 

study training for better positions; it is a wonderful thing 
for ambitious, dissatisfied, or misplaced men and women. 

This is a splendid chance to prepare to get ahead in the 
world, — to iktumc a leader instead of a drudge; — you will 
he well paid because yuu will become worth more. You 
must plan to improve yourself, or you will get stuck in 
the ^ordinary mad 11 rot. 

Make a trosfi(X) before the position you would Eikc to 
get, fill In your name, age, addto^ and occupation; then 
tear out the coupon and mail it to us*. We will help 
you TRAVEL THE ROAD TO SUCCESS, 



FREEPORT CORRESPONDENCE SCHOOLS 

MS Rice Building, Freeport. Illinois,. 

I would like ihfl powt ton before which 1 have marked * 
ewta <Xi. ■■letiK* explnln wll lionl i-int t* iu«, howl can 

jret buck a position and bo surw to hold ii._ 



, . . - Mechanical D rails man 
* - . Shtfl Metal II rails man 
■ ■ . - Architect 

Architectural Draftsman 

Architectural Designer 

Carpenter and Joiner 



Manila] Training Instr* 

. Bookkeeper 
* Slenographtr 

+ Ad Writer 
- Steam Engineer 
. - Stationary Fireman 



SAME.,*, ..*AGB, 



PITY 



... STATE ... 



ST. or ILF. L>. , .... . .... . ... .OCOCfF ATION ... 



J f ir<r*te If^nflnrt PofJtilrJi'' J/echnnics 




l ' TTi 


ipfr^ 

■ - — ■ jsrl 

* n: l r 


WtL 


m ’ m 
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Bpp. 











Learning thf Iratlr nt furtn? n-nrf mating 
ttiunrij rtf Ih* MatA 4 t ft Mu' 



Th i> handsimie Jewrlrw Pi^rr is nmi« i frfl lico 
yr>nng mew ip ho iearnerf at heme 



Make $25 to $75 a Week as a Watch Repairer 

And We’ll Start a Jewelry Business for You Like This 



Watch repairers make biff money. Some earn up to £75 a 
■week, in the jewelry business there is no limit. Some jewel- 
ers today aro worth million*, You can learn this profitable 
business at homo, in spans time, without interfering with your 
present work. 

The watch repairing Inssons are simple fliul easily un- 
derstood — and you, can learn the trade in a few weeks. And 
remember, t lie course is free, Even the text books, charts, 
and photo prints showing each movement. There Is no stock 
for you to buy— practically the only expense you will have i& 
10 get a few tools when you need them. 

Then, after you have mastered the trade: we’ll start you In 
the jewelry business. We will furnish you handsome jewelry 
cal aloes With your own namo ou them. Give ii copy to 



HOW TO RUN AN AUTO 




M Homan * 1 St If Propelled Vtlii- 
cU* M eivea full detail* on EUCCeM- 
flit care i handling and how to 
locate trouble. 

Btein riing at the first principles 
necessary to fc* known, and then 
forward to the principles us-e-d Id 
every part nf a Motor Car. 

Tt is a tfioroLiph course la the 
Science of An lomo ti i Its , high it 
approved by mama fact ultra, 
owners, operators and repairmen. 
CohtainS over 400 lllustrttlons 
and diajrtains, maklnif every detail 
clear, written in plain tanguace. 
Handsomely bound. 



PRICE $2 POSTPAID 



EXAMINATION OFFER 



The only way the practical 
merit of 1 Ms MANUAL can 
be given is by an examina- 
tion of the hook itself, which 
we will submit for examina- 
tion. to be paid for or re- 
t timed, after lookiirj? it over* 
Upon receipt of the following- agree- 
ment. the book will be forwarded, 
bio mone y in ad v ance rcqtil red^af gn and r e turn * 

Theo. Audel&Co., 63 Filth Ave., New York 

Singly mall liltCQFf <* A u I ono^IIfs AnOe SEU*t«- 

iorj, I u it] imau4i*t«lr FHOltToU vf irturn tb« hook tj yon. 



NAME..,*, 

ADDRESS- 



p lease Mention Papular Mechanics 



every one in your vicinity. When you ffet an order send to 
us For the goods. In this way you can work up a biff busi- 
ness without carrying a stock. As the business expands 
we establish you in a store o F your own* 

You can shake off the shackles of drudgery and become 
a £0fh century . clever business man- independe at atnl suc- 
cessful in your home town. Resolve now to begin — the 
sooner you commence the sooner you will be established* 
Take the matter up with me personally— now. 

Chas, F. Elmore* Principal Watchmaking College 

Rogers, Thurman & Co. 

WHOLESALE J EW EL ERS n Wa hash Ave, * C h tenge , I1L 



A NEW BOOK 

Wireless Telephone 
Construction 

By NEWTON 1IARRISUN 

A comprehensive explanation of the making of 3 
Wireless Telephone Equipment, Both the transmitting 
and receiving stations fully explained with details of 
construction sufficient to give an intei] igrnt reader a good 
start in building a Wireless Telephone system and in 
operating it. Fully illustrated with 41 original sketches. 

Price 25 Cent* Pot t paid 

POPULAR MECHANICS BOOK DEPT. 

225 Washington St., Chicago* 



JUST OUT 

MILLWRIGHTING 

By JAMES F. HOBART 

^oo pa fee, 6x9* fully illustrated,, 5 3,00 postpaid, 
Mr. Hobart lias built many mills, for many classes of 
bu^inesK, u;liier many datisrs of d:rfi cutting. His book is 
tint those who art subject to daily calk tor advice uti nutters 
of construe Lion* setting up and repairs. The con tents in brief: 

Factory Lucid ion— Laying Out the Buildings— Erecting 
Ru i Id i ng n nd M ac him -ry Found nt i on s— Erect i n g Bu i Edin £5 
— Walls and Machinery Supports— Floors and Flooring' — 
Roof Timbering mid Trusses— Laying Out Shafting- - 
Belts and Belting — Setting-Up Machines— Steam and 
Water Pipe Fitting- Erecting Steam Engines — St cam 
Boiler Location — Water Wheel Setting. 

For Sale by POPULAR MECHANICS Book Dept. 
225 Washington St.* CIiIchqo 






l-> 




an \mprt> i vimtnt. 



PROMOTED! 



f Don’ t worry about the boss not having his eye on you and noticing the improve 
ment in your work Remember he is human — he is on the look-out for 
His success and the firm's, depends on his ability to select the right man. 

tj If you are a little better than the other man— if you know more about 
than he does, do you suppose the boss will pass you by and boost the other fellow? 

^ You wish you had a better job. You wish you knew more, then you could do more and 
earn more. Fill in the blank form below and let us tell you how these wishes can be realized. 

Our advice, based upon the experience of 
our successful students and graduates, will cost 
you nothing. It may start you right and change 
your whole future. 

The American School of Correspondence is an educa- 
tional institution. We employ no agents or collectors. 

The merit of our Work makes this unnecessary. 

Advice regarding the work you wish to take up and 
our complete Bulletin will be sent for the coupon. 

There's no obligation attached to this — mail k to-day. 



men 



FREE INFORMATION COLTON 



\ m f i rir:i 1 1. M lum I uTt itm^iiKiulcHiTi 

I’WMr-r M'tiil mi' ffipr ^ Mill ISrilh-l Irk of frlLlrktu 

mm Sort unrl Hiltlm) Iric liOkk 3 .'in: uuulifv 

jniirfckhi *JL M 



ttrftflfil 1 ’ n ij Hirer 
Ural tartan 
Civil Engineer 
ML'thanlciii Engineer 
Stationary Engineer 
Structural Engineer 
Mnnkipal Engineer 
Railroad Engineer 
Structural tfra II sm' it 



ItlriilluTK 1 Engineer 

Heating i Veiilitaliny Engr. 

Phimber 

Arch lied 

Hydraulic lug Inter 
textile 

Shed Metal Patfn UralfcnCn 
Collar Preparatory fours* 
Sanitary Engineer 



WE HELP MEN HELP THEMSELVES 



AMERICAN SCHOOL OF CORRESPONDENCE 

CHICAGO, U. S. A. 
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An Interesting Mechanical Book 

FOR EVERY BOY 



Jutt the Book for the Boy Who Lakes to Make Thing! During His Spare Moment* 

Instructive — P rac tical 



Contents: 



how TO MAKE 

Auto. Boy’P linn A Powor 
33 aKBW-K® Carrier for ULcyclei 
IlELrjDol BOAt 
Ball Tout 

Hinder for Popular Mocbftftio* 
Itoot-ttlBckinu Cabinet 
Burglar Alarm, Simple 
Burglar A 5 arm, Novel 
Cloc1u> "Anti lints" from up-to-dnto Ma- 
te rE a] f 

DpWti-s for Winter Sports 
Dumb-Bell* 

Dsnel 

E tort r lc F lUmfic# R*||U] ft tor 

Electric 1'innn 

Firo Alarm, Sample 

F tailing Tackle, Your Own 

Hammock 

Heetogrnph 

Bites of Man}' Kinds 

Lt.tB.cl Cannon 

PttF-or Boat 

Paper IJalloon*. 

lltibber Stamps 

Baii toirobllu 

fiearehlljcht. StctJill 

BlCicjm Tn rid no, Ml nature 

Telptfinph I n#t rumen t unci Pnzzer 

Toy Battery Motor 3.1 ft a JO 1 lb. Weight 

Trap for Hnbbita r Bats and Mice 

Turbine Eft x inn 

Turbine, Very SI mp3 ft 

Vehicle, Propftl ] 3 njr 

YontrilCMHj5.se, .Mechanical 





HOW TO BUILD 

Camps, Temporary 
i'ampi Ff-rmiinont 
Eject ric Engine 
iHf Bout 
Merry 'go- Rnand 
Moli-1 Yntlii 

Ktreet Car Line,, [mltatl&d 

Water Whorl 

Water Ulejcle 

Water Motors 

Water Te l+'sfo t^p 

Windmill. M Empire 

Windmill of One or lwo PoriO-Fower 

Wind Propeller 

Wood-Tuming Lftl ho Out of an Old Bh'W- 
in it Mm'hinO 



Contents: 



Articles an. 1 1 OrnuiUOtlt*, Useful. Made 
From Old Bicycle Forts 
Bell, Binging a, bjr Touching a Gdti Jet 
Burg In r Alarm, Novel 
Cum urn, tmctical, for Fifty Cents 
Cnbj, lion 1 to Bid Your Yard of 
Clock Dial, Lettering 
Clock. Ug£ for an Old 
Coasting Sleds, Chair SieighH. Toboggan 
Slides and Skis 
Dry Batteries, Bern' wing 
Dry Batteries, lie tiering Old 
Electric But Externa LnntOr 
Klee trie Alarm That lllnge a Bell and 
Turnn on a Light 
Electric Motor, Novel 
Electric Motor. Another 
Enameling & Bicycle Frame 
OaulighL To Light Without Matches 
How to See Thmtlgh Your Hand 
Jug Fishing 

Ornamental Iron Work. How to Do 
Ornamental Metal GunMi for Open Firs- 
p] aces 

Photographing Front a Captive Balloon 
Power Of Email CoJ]fl Tor Sending Wire- 
li-Hfl Messages 

ltaLlrr>iid, How ii Hoy Built a Co m pieta 
Miniature 

Small Battery Motor, Kovorsing 
Slftlnn, How to lte mi, i ve from Marble 
Tents, Weatherproofing for 
Things n Boy Dan Make Out oi Old Bi, 
cycle Parts- 
Writer O&n d lost tok: 

X ltajr Exjmrlment, Simuln 



77 ARTICLE S— 100 PAGES— 170 ILLUSTRATIONS 

"Written So You Can Understand It” 

PRICE 25 CENTS POSTPAID 

For Sale by All Newsdealers or Can Be Ordered JDireet From the Publishers 

POPULAR MECHANICS CO„ 225 Washington Street, CHICAGO 



A Brand New Book on Wireless 

MAKING WIRELESS OUTFITS 

By Newtoo Harrison, E» E, 

A concise and simple explanation on the construe- 
titm and use of simjile and inexpensive wireless 
equipments, for sending and receiving up to HK) 
miles, giving full details and drawings of appar- 
atus, diagrams of circuits and tables. 

12mo cloth! 50c; in paper covert! 23c, 

POPULAR MECHANICS CO. 

Book Department, 225 Washington St. 
CHICAGO 



JUST PUBLISHED 

Alternating Currents Simply Explained 

An Elementary Handbook on Alternating- 
Current Generators. Transformers and 
Motors. “ By ALFRED W, MARSHALL 

This book is written, for thos* who desire elementary 
information about Alternating electric currents, sim- 
ply written and yet intensely interesting. 

Contents of Chapters:—!. What An Alternat- 
ing Current Is. 2. How Alternating Current 9 
Are Produced. 3. How Alternating Currents 
Are Measured, L Transformers and Choking 
Coils. 5. Alternating Current Motors. 6. Rotary 
Converters, 7, Rectifiers. 

82 PAGES, 32 ILLUSTRATIONS. PAPER, 25 cts. 

POPULAR MECHANICS CO. 
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A Boys’ T ext Book 
on Gas Engines 

By FAY L. FAITRQTE, M, E. 

fait a mao who knew* * d«l shout automobile 

pat eiijLJric' -3 i'.cL ivhn It nows that rhe oiottir car is Cast becoming 
llic modern form of transportation* both in the iccul and com- 
mcrciil world, .feels that ifceir propelling. mechanism, is more or 
lead ot a- mystery to the average individual and to “Young 
America'' in particular He remembers when he was a boy, how 
deeply inlercitod he was- in everything mechanical atid Capet tally 
in engines and how to run Ehem| but when he tried lb read the 
dry, TeThnjcJ.1 books about I hem, he could not uMcnl ami them 
and would per discouraged, Theti and there be decided that if he 
ever did understand some of tlle« Homing mysteries he would 
write a book that could undent and- He has now done so 
and the result \i that his bonk is verv easy to understand because 
he uses homely t everyday things to illustrate the meaning. Voft 
ihniild know a bout the gas engine, be cause it holds already a veiv 
important place ill the power world. This boat contains 56 
pages, 40 illuJt rations and is needy fcni-u ei d in cloth coven. 

PRICE 25c POSTPAID 
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POPULAR MECHANICS BOOK DEPT. 

ll g Washington St , t Chicago 
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To Newsdealers 

We belim in “A SQUARE DEAL FOR THE 
NEWSDEALER.” 

Wc give no premiums, nor do we offer "special induce- 
ments” of uny kind whatever to ticcuns subscriptions. 

This magazine refuses to be clubbed in any manner 
witf] any other publication, under any circumstances. 

We do not allow subscription agencies or agents to 
ofitjr or accept subscriptions to this magazine at less than 
the published rate of Si per year, 

\\V consistently live up to our belieF of “A SQUARE 
DEAL FOR THE NEWSDEALER/ 1 

POPULAR MECHANICS CO, 



WHEN YOU WANT ANYTHING AND DON'T 
KNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION. 
POPULAR MECHANICS CHICAGO 

POPULAR MECHANICS 

Shop Notes Index 

A Complete 40 pa^e Index to the 2 N 050 Articles 
contained in Shop Notes (Vols- I to V inclusive) 
is now ready and will .he mailed free to any 
address upon request. Address 1 

Book Dept., Popular Mechanics 

225 Washington St. CHICAGO 
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Includes Justice DAVID J. BREW- 
ER. l\S. Supreme CourL Hon. MAR- 
TIN A, KNAPP, Chairman, Inter- 
stiiifi Commerce Commission and 
Senator CHAUJfCEY M. DEPEW. 
EDWARD EYEKiTT HALE, Co- 
founder* 



Instruction by mail in practically 
alt lines of business, science and 
education. Law — Book-keeping— 

A c co un ting— C i vi 1 Scrvi ce — En gm- 
eering^- Mechanical Drawing- — 1 
Business Letter Writing, 160 *ep 
arate courses. To be well ed- 
ucated is to be well paid. 

We will help you Lo 
a belter placT Intercontinental 

life. ' UnlvmUr 
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Will You Acce pt This 
Business Book if We 
Send it Free? 

Sign and mail the coupon belnw. Send no money I 

Take no risk! 

One hundred ;md twelve of the world's uniat cf business 
men have vrritien ten books — 2,070 page*— 1,49^ vital busiiKti 
secrets, ideas, methods, Jn them is the best of till that they 
know almut 

FN!T|A n-ili i p 
— AtE^eriLiisn.2 
— LtJ[TEl.pDnLLpn^( 

— i Se'llnir Flans 
-—1 i and I i n f Customers 
—Office Sy'iemi 

- — Sh^rl ■ c-uis and 
Mel hods for tv iy 

1 1 lie 411 1 1 . le; ■,LrlED<’:i L 
A ^.-C^v-word booklet His. been i^hliiUird dnfrriS.rnjr, evplainEDs, picturing 
I he* ttf fc, P4trs2iiul 3 wll nbcnlfc rra.m.i^.titr lni3iiniHwi-s.yte.il Ullii MtUll; xwutrt 
4 ,mil 5 deal 's.ilh <3t-4iss, ootLt.. t ions and »Lih rock-lxin' 'in puriku-iug; 

£ f »'’!h luulfiiLir and training m*n : s»et* 1 to 12 whh saleauiaBihip, with 
advertmin (j. « ith tlte irurlidinj t>i go.-sds itiKiiijjh ^aLfimen, ikiiltis and by 
maEI [ piiera li to ]S with the treat |jrnijkm securing Uie hijfltrtt umlm 
jpricc fur your services— ao naatwr wluit ymir hnei .1,11 'f lhc last ji.^c- lellti h*w 
j-ou may jjr-t a chiiuu-Ll- w r — 't-iumf lo hand&onu Im.U tn^rwrea, tuiutetiis in 
cnl nrs — lew tei.4 Ikm your diuLj- ssuc.ke or sSuivt, alntost as ILttic asyaur dailY 
acu spaper. fi'tfiy h ** e j,/ f* t ttwi (/ tot s**ut u JrttT 
&t*ui nv rwn<7, $±*Kpfy sig-’i t&i CQ1* J?vm. 

— —* Die System Co. t 151-153 Wabwlv Avc., Chicago - — 

H (hire ere. In your looks, any new way* to (grease ruy butinen of 
mysiliry, ] shui;U like io khuw tliesu. So scad on yoiif Je.-:>ag , E Ires 
dtiLnpliVC tooklet. 111 repd [C T £|.J{ 

Name 



— rurrlisBiaz 

— Ccltentlioas 

— Account-in^ 

— -C oSt- It etpi nj 

— OHfajjizjtian 

-grtnlllnf 

— ^VboLfsalznif 
-MjmLlacliiriiij 



— Fodtiao-l’ siting 

— Hoti bon- li uidlJig 
■— M an.. ] 1 .lad 3 i:i if 

— Man- Training 

-- Bltsitliesi tl tn rralih I p 
I [3<>n. l-Lflktin; 
amt hurulreirt 4»ld |mn. 
drertu of ntlLe, tliaI buH- 
wibjerta. 
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A VALUABLE BOOK 

OF EXCEEDING INTEREST TO THE PRACTICAL MIND 

FOR BOTH OLD AND YOUNG 

PRICE 25 GENTS POSTPAID 




CONTENTS : 

AcceteFOCT'ii’tor, ^triple 

Acetylc e (In; ticnp-r;iC'fr, Hon) n- M arL^ 
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Can hi in. Tujr. I« Dfhlhltf » l#Y EI«CtHdtf 
Cm -I PtlzlJfl. TiarntiiK 
Card Trick, Mi'i liftn-nral 
Cards, Mi'r hiiiNL'a] TrlckH with 
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"Amateur Mechanics” is a thorough, practical book for old and young* Telia bow 
to make liuudreds of iiiiterent articles of daily u&e. Is§ of exceeding intereaU This 
book should be in every American Lome. 

WRITTEN SO YOU CAN UNDERSTAND IT 
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How One Boy 
Made Some 

Rustic Chairs 

and Cleared $3.50 



Fort Smith, Ark., June i, i^aS. 

Popg.br Mechanics* 

Chicago, 11], 

Gentlemen: Tins \i co let you knot* that I have fe- 

cei fc-cl your book of 4t Amateur Mechanics" for which I 
Sent a few days ago, and that it in certainly a book of great 
merit and deserves the patronage of every American boy, 
The reason that J make this jtjfFnncftt is that any hoy 
can take this bonk and a hammer and saw and keep him- 
self occupied to good advantage as long as he will, t would 
not sell it tor a dollar if it was the last one 1 could get. 

When I received the buok 1 saw so many good things 
to make that l did not know where to Start. 1 li na I Ly de- 
cided to make the porch chair, which is very simple and 
accurately shown. 1 made it in ahuut three horns, and 
when it was completed 1 immediately sdd seven to the 
shop employes at $1.15 apiece. Each chair cost me "5 
tents, so you can easily i=ee where the book is a money 
maker. This is to let you know clue your work is appre- 
ciated and understood. Other items described in the book 
1 -im taking up with both profit and pleasure to myself. 

Wishing that every boy knew my praise for "Amateur 
M cc hanks," and unlimited success for " Popular Mechan- 
ics," I remain, Yours truly, 

BEN L. COHEN, 

P, S, — Enclosed please find 15 cents for 14 Mechanics 
for Young America." 



Amateur Mechanics 

100 Pagea 25 Cents 

Mechanics for Young America 

100 Pages 25 Cents 



F&t Sit/e by newsdealers or sent postpa id on receipt of 
p rice „ A if dr css 

Book Dept Popular Mechanics 

225 Washington Street, Chicago 




How would you like to have a score or more 
of expert mechanical engineers at your beck 
and call — men who could solve all the difficult 
engineering problems that arise? That** just 
what you have in our new Seven Volume Edition 

CYCLOPEDIA OF 

MECHANICAL ENGINEERING 

2,992 paces, size Thin inches; 2,900 Illustration Plates, Dia- 
grams, tables, Formtitas, etc,; hound in Jialf morocco, 

lir these seven volumes we offer you the expert knowledge of 
thirty-nine men, every one a leader in the line of work, lie han- 
dles. They offer you (be knowledge of recent time-saving in- 
ventions, rvactic.il information 1 — they straighten nut shop kinks, 
give you the inside information and shortcuts which arc Server- 
ally found only in foe private pole books of high salaried shop 
busses. 

The Cyclopedia covers the entire field of mechanical rnglTi- 
rcring-- making and use of tools, machine shop work. Cotifitf UC- 
li> in and operation -'f boilers and engines, pattern tnlktnK, foun- 
dry Work, gas producers and gas plants, rnethaoidl arawfog 
and mar bine design. No branch 100 bis to be If e* led, in detail, 
no detail too sma 1 1 to be slighted. 

These books are as plain to tile student as they are helpful ta- 
ttle master workman. 



IT COSTS NOTHING TO LOOK 

I'noa receipt n| coupon we will vnrl you a set ri! ih|* jrrrnt Cyclopedia 
tiy prepaid express, w si hunt i LejKKit <>r guarantee of any kind. Krcp the 
berates five days, examine tlLem carefully, g|vr Jheiti every puwiLiEc least, 
W f. want you <4 l>e the fudge — you ire under so ot>1 Igattan*. 

M you rleci'le ihe toirts .uc tint w li-it v -u want, advise til ami we wilt 
h.i-i e tlirm Tetisrni’ >1 at uuf v s.[>r Ivvd-, If vou h«p Mit t^Kjks send UF i'O 
uitliin ru e days, .leuI J3.CH5 j Ui.msb u n til yjU have paid (he rpccwi pries 
of JiP.1,9. 1 l|c tc^liIut lit i 1 . c ii fJl.tl, 



IMPORTANT SUBJECTS COVERED 

Vortical Milling Machine '• Motor Driven Shops— 
Shop Lighting Euriini— Electric Weldin* — Metall- 
urgy Manufacture «jf Iren and Steel — High-Speed 
Steel- Flaw* in Ca<tin$i Electric Ufti»( Magnets - 
M&hticIjc CluteliM Making a Machinist The Ideal 
Foreman Automatic Coal and Ore Handling Appli- 
ance*— Machine Part*— Type* of Boiler*— Boiler 
Accessories — Steam Pumps Atf Compressors — The 
Steam Engine — The Steam Turbine — Indicators 
Valve G c ars — Refrigeration — Auto mo h ile »— Eleva- 
tors —Shed Metal Work— Gas Engine* — Practical 
Problems in Mensuration Drafting Room Organ- 
ization. 



E’Qf jp 1 V Order pi otter uni we will Include fur 
* *wUU * (.at year, u a, monthly iuppluiktot, the 

TECHNICAL WORLD MAGAZINE} 

A regulir Jl.W monthly, presenting twrnric+h c-eimiry tas In pliln I 
fc: i-.jjush. Latest '■^sajJKlon n timely [upks in -■ ien;e, InventbR, dis- I 
cifvery, industry, me, 

~FRiEOFTER~ COUP~ON~ 

American School of Correspondeace, Chicago, U. S. A* I 

P te-nsc Bead scl Hoped la o( Me- Ivin 1 til I'/ngHinri n g J-:r 5 rlavrT trre 1 
irK.ntiiii-aeJ---.ri Alsu T. W. l«r . nc * cax t v-LLE j«n,l jtr within S iLay* anil j 
f. ■ mnlitli until 1 have paid f J it. r- , •ihrrwisr I will nr, lily you tu -vetnL 
fur '.lie '.-.uki. 1'Llle EiO! In p.LLi MUlll luEEy pliii, 

litre ' 

Ad'lms.. 

O^itpitkB .............. H 

bmplaycr . ... 

Pup Mith. B-»3 
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POPULAR MECHANICS ADVERTISING SECTION 



POPULAR MECHANICS 

SHOP NOTES SERIES 

OF YEAR BOOKS 

One of these hoots is issued the first of each year* and is a reprint of all the arti- 
cles which have been published during the year past in our “Shop Notes Department,** 

200 Pages Vol, I, “Shop Notes for 1905’’ 385 Illustrations 

228 Pages Vol. II, “Shop Notes for 1906’' 555 Illustrations 

22$ Pages Vol. Ill, “Shop Notes for 1907” 5$0 Illustrations 

212 Pages Vol. IV, “Shop Notes for 1908” 516 Illustrations 

216 Pages Vol. V, “Shop Notes for 1909” 561 Illustrations 

These books are a perfect gold mine of information for every one interested in 
mechanics, or who uses tools for pleasure or as an occupation* Of equal value and 
help to the professional mechanic and the amateur* 4 

These articles are the cream of the experience of years, of hundreds of the 
most successful mechanics in the country* There is nothing on the market equal to 
these books at five times their price. 

The Popular Mechanics Shop Notes Series tells easy ways to do hard 
things, and h L e Popular Mechanics* is “Written so you can understand it,“ 

These books are indexed very fully and with great care. 

The subjects treated cover every department of mechanics* with useful time 
saving “kinks" for engineers* firemen, carpenters, machinists, plumbers, painters, iron 
and wood workers, electricians of ail kinds* masons* and in fact all the trades* 

" Worth It* Weight In Gold ” is a frequent expression from our readers, 
and one young mechanic in the far west who started a repair shop for himself* says 
he owes his success to “Popular Mechanics Shop Notes. M Many a time when a 
customer brought in a job new to him* he consulted his “ Shop Notes,” which told 
him how to do it. 

Each volume contains entirely different matter from that published in the other* 
A set of these books covering several years will make an encyclopedia of priceless 
value to the owner. 

Price 50 Cent! Per Volume, Postpaid 

For Sale by «J1 Newsdealer* or oan be ordered direct from the Publisher* 

POPULAR MECHANICS - - CHICAGO 
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Mission Furniture 

How to Make It 



96 Pages 



PART I. 



Cloth Cover 



rpHIS is the first of a series of 25-cent handbooks on in- 
dustrial subjects to be issued from time to time by 
POPULAR MECHANICS. This book consists of a num- 
ber of articles telling how to make a large assortment of 
pieces of mission furniture. It is fully illustrated and the direc- 
tions are accompanied by dimensioned working drawings. 

Like POPULAR MECHANICS, it is in plain, simple 

language and ' ‘ W rtiien so you can understand^ it, [ so that any- 
one possessing a slight knowledge of how to use tools can 
easily make the various pieces described. 



Among tiie Contents Are: 

Forty Styles of Chairs, An 
Easi l y M ad e Book-S h el f , 
How to Make a Porch Chair, 
A Portable Table, A Pymg- 
rapher s Table, How to Make 
& Mission Library Table, How 
to Make a Lamp Stand and 
Shade, IIow to Make a Ro- 
man Chair, A Home-made 
Mission Chair, A Home-made 
Mission Book- Hack, 




PfilCE 24 CENT’S 



Mission Furniture 

How to Make It 

PABT 1 



F^p-jlv M«bnct Hudbeolu 
l^u.Hibrf On* 



Among the Contents Are: 

How to Make a Tabouret, 
Another Mission Chair, How 
to Make a Roll Top Desk, 
Home-made Lawn Swing, A 
M ission Candlestick, How to 
Make a Magazine Stand, 
Mow to Make a Blacking 
Case, How to Make a Mis- 
sion Shaving Stand, How to 
Make a Piano Bench, A Dress-* 
er for a ChiltPs Play-room, 



The Book has 96 pages; is attractively bound in cloth covers, and 
can be ordered of any newsdealer in the U. S. or will be sent to any ad- 
dress postpaid upon receipt of the price, 25 cents, by the publishers. 



To Newsdealers: 



This book is now ready for delivery. 
Order from your News Company, 




Popular Mechanics Book Dept. 

225 Washington Street, CHICAGO 




Plea*** Mention PopuUtr Mer-hrtvir* 
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Classified Advertisements 



AdVHriiiemeiLts, Id thii flection, ft cents p-cr Word, payable Id 
vlv&hct, Tq incon ads being Inserted ander proper classified Land 
In lb* infill l»q(, CQPT amt reach this office not later t^u 
August l. 



CU FI nE-HF0N DENTS' 01 RECTORY 

The readers of Popular Mechanics whose n shift and addresses 
appiar under lib* hfAillug request correspondence with liltOH 
Inter eat*d jn. Mu' subjects designated, [The charge for thin elaHS- 
iflcatlcm la i’fnt'J pur month.] 



WILL CORRESPOND SUBJECT 



AUTOMO 8-1 LES 



ANOTHER M-; m-NAimi T, :t wiL i Limt.i-f, Hi:-. 

Premier 4 cjL 34 H. P, Inuring car, Ural clasH ctuuiJlion, $350, 
2 Rambler timing carH, S^5(i to 15,10. 3 BuLckH, $350 in $525, 
Olbff.H. Uhls and photo fur 4 vrnl a in Bluings, ('AlldiLiOli |t»r- 

;t n I fed. Briber! Or Bultfl. Jr., Lou isville, Ky. 

$61) 0,00 AUTO BUGGY. Misat K^urltlra for IllDlhOO. Almost 
new, mu only 150 mllcH. 14 H. J'. Write for pilot O and dcscxlp- 

lion, A. A, KurtM, tMkftcld, Wta, 

FIVE ILAiASKNGEH 26 Jl. F, 2 cyl, Rambler, nmnjuBldy over- 
hauled, $$$$, KnvJknL oar fur livery EUtfpoae. Hart? M, Vale. 

Iteluit, Wit, ^ 

" 1 01,1 Ml i III LE , " r $160. "Ford." Hint. Marine engine wills 
"ftcflfbler," $2?t,(UJ Tl, E. Andre, Charlegton, W. Va. 

RAM Jl LE It MODEL K RUN ABOUT, in powi rand H inn. wllb 
tup iii 1 1 1 ntns a etna float. Tired gwd, $156, A bargain at the 

PTH‘».__J4eo. K. M a rtin, 5J6 R. Elm S<l-. Champaign, III- 

FOR SALE — r&d lilac runabout; bturaJn at $150. WU1 dem 1 
nnatrafe, C. T'ttfThar tfi flrefiicnaUg, Indiana. 

NON - 1’ Alt UO N A UTO MO BI U CYLINDER Oil*. To adver- 
tlsa wilt Bell la tec quantity in oiig gallon decorated cabs In private 
uwn. two cans fnr one dollar, Atao wiiuble for motor fcoam. 
The Vulcan Oil fVi,, Hflfl V ine _R1 . , Philade lphia, Pa. 

FREE INFORMATION on jmirnnohllfl patents. Address O, C- 
PI liman, rater} t Laiytr. Cleveland, Olilrr. 

AUTOMOBILE— Fim die** for (£7S takes. 2 cyl. MlUheU ruti- 
about, nr 2 CJl. Ilulamaii runabout, Both in Hue shape. Dm 
£:n. Burl inuttun, WU, 

FEDERAL If I fill WHEEL AUTO, 12 H. P. double opposed 
'engine, ilmft drive, 36-In, wheel all complete with top. 5 lamps, 

rtftiurdpr. hum, tie. FL:ir tvM nil [tort, |Lhr now; cn*t $756, FJm-t 

cheek or $250 tufirs it, Sc sUmii for photo. Y. <1. ihnnAfduii. 
Unii N. Hirltery St. F Joliet. III. 

BfltAt’IlT, IFiflP, II UNA port. Top, rtsuaae battery; $450. 
D. L. Ormahy. 415 W. 156 th SL, N. Y. Tlty, 

FOP information (hi ■lutunLuhilo InvEtilluTm or patents, adtlreaa 
Ilcnjatnin & Rnaaett, Patent AUonieya. 204 Dearbrirn ijit., Ch.|efliro. 

AUTO5I0PILE SCHOOL^ -Chicago School of Motoring ; the oiis- 
In ill AuLnmobklG sctidul In f'hicago. Four hundred and fifty gradu- 
ates the past year, tn whom we refer upon refluent. Automobile 

owncra, prOHpeotjife buyers ami JfuuiLK mcii wanting to bocnniG capert 
ChaliffCnrH irlll ekvc a Breitt deal of money and a lot of worry tij 
studying the merhanlam, care and rep-'ilr Pf g.iipllne automobiles In 
our shop, where all part* are open so you can flee hnw they are 
made, and hnW they operate. We give thorough nnd priwhlcal Ln- 
atrurtlcm. rompelent ehauffeurt aupplled. Address. rhLcaft> School 
of Maturing, Dqt. B. H36 ffitaih AVe., fTilca gn, HI, 

RENEW OLD DRY BATTERIEa. Rend 19 g far tested recipes, 
Graham's Garage, t'lydc. Kan, 



AUTO SUPPLIES 



AtlTO TlREl^-I bans a small lot or Guaranteed Oinclier Gaiea 
that 1 want In cIum out at un-ce. Better or tier at awe. These 
caw and tube* are ai end are fully jfijarantecdL SJis,! cue, 
(Ml. 50; tube, $2.f5, case, tube, $3.15. 30i3 % raflft, 

115 ; tul* r $3.50. Also Jual received a Ini of fresh new fut^ea from 
the factory. To turn them Into cami at once. C,oolt aL the prlcEa; 
only flJSnoher and IJiilck Detachable coacai. 2Bi2U.. $7.5(1; lIHji-l, 
$!t.503 3Ui3, (Hi; 36l3ta. $H: 38*3H- 3014, $10.50; 32a4, 

$17; 34t 4. fill. Single Tube Tire?, 2Bx2\&, $10; 28 i.I l $12; WC- 
erlds. $2 Hess each. Prlcca on other UEes. [ »hip O. O. D. ; allow 
em min at Ion. Wm. Valhlcrpu«l. Springfield, t). 

ItAhlft-COOLFlIl will take the lime out of yotir automobile en- 
gine and radiator, Without iLanuige. fl.oo enn enough for aeaaon. 
Aipenta wanted. J, M, Elder, JlEtributor, ludiannijolia. Indian a- 

UELmv oti^T f’HTOEs on pngJnesy iransmlwiona. oilers, sales. 
atPErinjpi atid auto parts generally. Ileal bargains in new and 
second-hand oars. Let us know yemr needs. John T|. RlacHer At 
t’o,, ChilMefrt.bc. Ohio, 



FOR SAT,E^— AtHtomobllo emrlue, 4 oyl. air enOled Mudd m; - " 
Knwt. A|3ply Tl3e_L, ifodurelber &_Rmis Co., ClncJimati, uhlo. 

PATENTS on Auto accessories pay well. Fhi* how to makb them 
pay, Write Benjamin & BrtHWtC. Patent Attorneys, 264 Dearborn 
Pit.. CbfoapO. 



MOTORCYCLES — -BlCVCLES 



WANTED — SECOND HAND MOTORUTCLR, WHI trade nefl- 
61i-|n, swing foot power tcrew nut ti rue crigltir lathe for motorcycle 
nr tell cheap for ca&h. W, flueat, Rus^tvlllr. Ark. 

FOH RALE — Mrtlrvrryele. Juat rebuilt Ukc new, bargain* $75. 

John Jacobs, AfflbQf.. Illlrmla. 

GREAT SACRIFICE— Twin 5 II. P, Indian. H- E, Coot 

Ifj.f.p rtKin 



MODlRrVt'LKR fnuu Jl^.nit up, ctikIdce, iftippIlUj #tc. SUmp 
for list. Alb- Wplke. Lwlailllo, Ky. 



Ft H I SALE- -3 !i II, P. Ikdiun tnoiwrcyci* engine, with icCett- 
suries. Otto Rimer, 136 Np. 4Wli* Umaha, Neb, 



Flirt saT,E — t’urtiiw molorcyrlc, A No. 1 onlor. First check 
for $1D6 laktB H, Elmer l^wrfncc. Panavllle. N- T< 

$40 ElAClCLllj $15 kodak, fJ5 Encnbaniosl drawing out (it. $14 
dynamo- motor, tclophotic gencrjilor, Email battery motor. All scr- 
fei:t i-ondiiLniL, W aii L uuitorcyble. ur what have you T Jolm Rhahan, 
At [alia, Ala, 



HARfiH, Sin; '67 Indian, m r ‘Oft. $126 and $133; Y*]*, $76; 
twin L-y Under Indian, 'OS. $16o; 31, 11, 'OS, $115 sod $1S5 ; F. N. 
4 CJ'L* $175; flUrtlRS r llR. $125, Others. |,iat giul photo ftff 
atacnp. Kcbert U, llubel, Jr,, LciihvtUc, Ky. 



( ARE AND REPAIR DF itUTORCYCLtlR. Illustrated, linen 
covered book, 6-1 pages. riiorkful of advice and suggestions 

ncLtfloary to keep a nidlo^yple In order and to get It golhE 
In case R »imuld balk. 25 ivctls, (win) ppstpalik. General 

Supply t’o.j Bos 2(13. Allentown, Fa. 



TIRES, f'llncher mmorrycte caseit 2Bi2. $f ,35 ; lube, $2.60, 
kHW, $7-110 ; tube, $2.25. 2Si2>- curie. $B.l5; tube, $3,56, 

Hicrycle tires, (horn -proof. £ 1-75 pr. Double tube guaranteed, 
$4-06 pr. SiHtd* tube Uilgunranlt'ed, $2.56 jtr. Send 2 ghlPUnt 
of your order, I ship C- O, I»„ allow cXimfhallon. Wru', V under- 
pool, gprlngflaieL, O. 



WANTED — Due or two old InoE urtyclos or mntorn, cheap. Net 
pattlcular about coiiditlmi jf they are hot beyond repair. Give 
mice amt brief description,, S. E. K., 2106 Aldrich Are,, R. 
Minneapolis, Minn. 

MOTOR I'YI'IjES, All makes on luu"n.l it barguEn prlcea. 1 
si )lp F, (H. I*. I rid Mbs frmn $50 up; Marshes, from $35 UP- Send 
for Hat, King, 213 West l£(Hh St- M, Y, tlty. 

46 PAGE CATALOGUE "A" of new Motorcycle AccoutorLes. 
Frrt for (h* aaklug. Motorcycle $1qulpmcht Co,. HimuiotidapurL 



FOB SALE — Indian Motorcycle. 1*168 model. (wLn cylinder, good 
TUimjMg order. Duly tuadc about 4b6 miles, Coat $256; sell far 
$175, First order geEa It. Address W+ L- L--, R, F, D, 3, &oi 
$o, THftn* Ohio, 



FOR RALE — Indian Motorcycle, 1567 made!, good as new. gll 
toola, been run only 066 mlko. FriCC, $6&,0O« U, <J. Hurt oil, 
KclUigg,. Iowa, 



FOR HALE CHEAP— Nc,v |bullt> molorcjtie, goad working ftm- 
dlttan, write for picture 6Ji(l particulgrfc ilftke offer. Jl. U, 

RrickElne, Miixink, 111, 



CONSTRUCTION, MANAGEMENT AND FARE OF MOTOR- 
CYCLES"- 1 "Jl (filer's Battel.” containing et pggea of Valuable In- 
formation for every Motorcycle Rider . Beginner or Prospect lv6 
Buyer. Posipatd fur 25c stamps. Keller t Risque Motor Co,, 
Ft. Paul, Mlhn. 



MOTORrYCLtSTS, ATTENTION — Accessories, bottom prlcci, 
Nobeieti t»ra«es muHlers wltli cutouta. smull tlnl«hed brasi, sight 
feed uilers, only duEtiirbuf spring forks, tit any machlnoB, not In 
way of Em S3 furka. Any alze ring stock, finished rlngK. Any aizo 
and kind of pulleys, etc. Electrical apparatus, recond hand tire*, 
enrhuretors. Send In your wants, and get low prices. Gwhta 
Wstemns, Evans! on. IHInsh. 



MAKE it pncllctil Invent Inn anil patent R. Write Benjamin & 
Basswll, Fa lent Attorneys, 264 Dearborn Chlca-go, 



THE MOTORCYCLIST, a *1,50 magarJrte. for 25c a frfal fear. 
Motorcyde Equlpmnht Co., N, Y, 

WANTEIF^&ECOND HAND MOTORTYCLE?. Bend description 
Hhd loncfft price, Harry II, Gf)«r Co, r SL I-oulB, Mo. 



AFRflNAUTICB 



AEROFLYRR — KcienliOc German lovenHon, Flying machine 
awLft as a bird. Inralmihlv to student* of aptotuijHIvs, 2uC. 
PTtpaW, stamp* nr eoltl. The AtTQllyer Compa nr, Medford, Mass. 

GLIDER, described in April 1 'Mechanics ,* 11 to highest bidder. 
EicelleDt condltiim. Flown BuCrtaafulIr Htilpperi knocked down, 
fwrjililna liidlu lctJ, RerruiTd Harris, Morion, Fa. 

FRArlTCAL Inventors are wlhLHl In Ihe alr-nhlp field. If |OU 
ere one. address Benjamin & iirtiSCtt. Patent AitUrocys, 264 I>eftr j 
\H.rn SL, d: Icnfi). 

TWO CAPTIVE HhJLuh.jp outfits: ona-mati gas hsHocm, uaed; new 
7 n. F. airship and gas (*orlto, uhckP- Anything aerial built to 
order. EAnhiUbHl 36 years, Strttnp for Information. Carl F- 
Myers. Balloon Farm, Frankfort, N. Y. 



BOOKS AMD PERIODICALS 



HEN! i FOR FREE BOOK EelllhK why ^a mspy pa [rate are 
worthier as a pMtrcIloil, O. C. IliChnun. Patent lawyer, flevc- 
land. O-hln. 

ENOlNEERJ* qliutiou and answers for llMfflw. by Itobson, 
for twenty- five oral*, postpaid. Scn-d Btatep*. ReLlly’* Book Store, 
JliUadel^lita. Pa- 

FOR SALE — CycltnHuiia (ft Drawing, 2 Vol*. Covers the wbule 
field of mechanical tirawiTig arid Ixrttirltif— frediand and peesiMN’- 
ll?ei drawing, etc. I.tet TtrleD $6,fit. Will sell for $3.,on. Address 
Henry Ward, 4035 Bust 57nd Rt,, Cfalcoco, III. 

1 'TRICK A WITH CARDS." Uomptele hook of direct ion*, wilh 
many tils grama and ill ufit rations, £5c. PP. G, K, Put). Co,* De- 
catur. ill. 
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'"THREE LITTLE BOOKS FOR LAMES/' postpaid, In plain 
rmner,, fur 33e. you what you wnitl In- kfinw. i n, K, Tub. 

Co., Ifet-Jitur. III, 

SKNlJ fur frw bosk on I’alenti. ftenlfttnth ft Waasttt* Patent 
AU^ftnejfHv 3fl4 Dearborn St., Chicago. 

IF IT"S5 rilINTED — MacDonald cun anuDly it— Domestic: and 

Foreign pLhltll melon* Ilf every iiescrlp|3nn — Plays — readings and frel ' 

ration buck:,- Dramatic JouTtuds b>upflltatl l>f mail. "Camlonne 1', 
M. d-tii t frot." Chaa. Mai'Di.uiuM, 53 WAihlrtelorb St.. llileftipo. IT], 

PICTURES AND POST CARDS 



Iw YOU WAM P<!9t Cards tnit is ywu front ail over the world.? 
Send leu veins in silver Cm C, H, Annes, K1G Wood Lit ml A VO., 
Kanasss. Oily, Wu. 

FINELY CO ROBED PICTURES nf Nisfisra Fall*, byllLtt 
EiL-elifint for fraMft or passe psrfaUt. 5 Tor 250. Halid -colored. 
i for 25c. T. iTearot, I'll 1 7th Are., Paterson, N. J, 

] J OST CARDS ran be Copyrighted for $1!. Send twy sumylttr 
Ohod Hillman, Patent Lawyer, Cleveland, OJiIp. 

CUil’AOO SOUYKMH hlbhKK. can tain kni 2 j colored scenes. 
Sic, lira i.l Bros.. isi.t No. Clunk, ChlcuHP, 

t'lllCAUO post lauds, [lest grade. Twelve far 2 uc: i went j- 

five, 3^C. AisorirM of fifty, typifying city in general, 68c. 
Ktid Hrw-. $Sf, North Clark, riikagu, 

NEW PANORAMA VIEW Of Chicago. Slj», Inches J r-o. 

Reid B ros., BS3 rvotlb Clar k, Chicago. 

10 KMBOHSDIk POST CALil>H. all different,, IS vt^. f pMIJwlvL 
Raylcss Supply Co,, RuS £81, Denve r, Col o. _ 

lipNEW Isfleotl Post Csrda uf Ala ska. Yukon*EipraJ t tu-n, show- 
ing groiitJilH Hhf| building*. B5e, postpaid, Etna Novelty I’u., 
]>epL J, A/' Box 3 A4, Seattle, WshIi, 

XIACAllA FAI.L9 Poat Cards, 10 VieWa. 2ne y 25 for 50c. AH 
different- J. A. J^dg e. T‘A7 l'krefl Are., N iaga ra Falla. X. T, 

A MATE l r U PHOTOGRAPHERS, SilJ bromides from rmy si i* 
m m f or 2vr. A bwtraitle 1 rre with a Li. cm order of 

printing. developing. etc. Wort guaranteed. Goldman, .Dept, K., 
W, Ifilli St,, C’ltvrlami. <>■_ 

' Blx Tl-HKAL I-OsTCARDhT with GOLD AND VELVET «W~ 
and VlH’R NAME nr TOWN, lflf. l.uVEE.y sample FREE 
with i-rder. American Art i 0- . -New Haven . fltm n. 

(’AHIJS with new plu:t of selling, tn> talking. ntt.de 
package anil pli*n ir-li edits. ifaberfc McKnipLit, falfi Broadway, 

ill Crfj kl yT L N. T- 

'ten Ete.viitifij] Lolored VJcwa of DeCltur. Sf 1 V. Percy Ewlttg, 
Deco tur, 1IL 

^ NTW liESJGNS for post v*T(ls can l*» copyrighted as nominal 
vsvcnMr- Address Benjamin & Bu&Sfltl, I'atetil Attonwya, i h 0l 
1 1^.; rl H.i rti S[., Chicago, 

Al, A SK A-T UK ON - PACIt’H Eipn^LHun J'nj&t Cnrds. beau I If? il, 

assrirtcd, hullcUng and la n itpe view . m, wiil f[>05tpnld3 for 81 .<mi. 
M, I J . Ver IH jIii, Tacoma, Wash, 

ONE DOZEN rilOTO POST t F AHl>S made trKm any photograph 
for Sb cents. Yum ptiiVtnfiTspti returned with order, p?iflLpBk(L All 
Wert gnieranleed. Erinugb staid. ?Tlve tis ls trial. Photo Card Co., 
395 W. Klh St., Chi cago, 111, 

EDUCATIONAL AN D~IN STRUCT [DM 



DO TOT MAKE OK HELL HlfiNS ? Every merchant and dert 
value* ituvd hI^j^s as dnllar prAdiiiiTt; nllt "Sign Ifc: ols" with nearly 
:iU« photoerjipllfe Jlltlftratloipi sol* fit Ute fliiMrlun. Mailed with 5 
comptetC iiaitiplea for Hie ! motley hiit'k Jf nor si»t tsfieci Every laili 
l»rs-.?rf answi-riiiK- Mill "ad" will rvvsivfi « line fr^ilii gnht Fountain 
p«t Free; guaranteed II Kt-, value. Agent* wanted, H, 

E I a htn-xi ft Co,. 3,54 I'TichIIiLlI St,, St, L^min, M>, 



A ENTS AND OPERATORS WANTED— Fosl 1 Sons gnafaiiteed, 
Wi-ke tor preot. Work fjir lr->sr-J. iVlseuntln Sflrnol &f Telegraphy, 
(iM;lnuih, Wll, 



? 200 tn MONTHLY en??SIy mfulo fiLllns cVefflajuMrt. SlLart, 

easy mall nm^r. LUl-I. ten. Sneelal rcLlucet) tuItJcui fee. Rtj ite- 

niuhtl f(H >:p1 Lfialis. Rcxt Juid easiest money- making htifkinesfl. 
Oulelt sales. TremendnpB phjfllK. M r e J'nij In stoM, tV>J 1 o 

totkay fur fro,' " Booklet i' TclU how. Mtloruil up ileal Colltac, 
Sr, Louis. MO, 



N AVIGATE0N 



NATTHA L SCHOOL — T^Se Riid Ocean Navi cat Inn. M trine Eti- 
giiieei’lng. Make a gpecUHy «f preparing young nua fn-r orlElnal 
or rai&j 1i rwipcns. SptpSal yuchtllig iumtse. HTtlOago Naiillcal 
RelllHil — f cun tied by Lieut. W, J. WllfiQ, U, S. N. — Mitaonle 
Temple, Clih'agip, Snul ftir elrrulay, 

r ~ TRADE - SCHOOLS 



WANTED MEN AND BOTH at Los Augeta. M’ork lialf and 
study half time. No expense for InatruRtlan. i^arrt trad^ ot fcW- 
triclty. plumbing or bricklaying ta rm»ntha <-f years. Cata- 

logue free. United Trade School rofitmettus Co., Ltie Angeles. Cal. 

WANTED — The Master numbers' Trade Srlioai nf St. Lnut* 
«HtiW HIBI itrtd bOJk ID leurti the plumbing and gii4- tLtOltg It Acta, 
anil will teach Ih^ie and ghe precileil experience on m?'.T 

hnllitlmi^ wh He- leandn-g. Wldch 1;. aomclhlhg no other triple ffiM 
in the cOsuitry emt do. Ttce ynune i-nvers Dom 15 tn I months, 
and iEte tuition fee fa? been yediiKd from tlrtit icy %T& f. 3r a afiort. 
tiuifi only. Fnr cJita Jayne and futl Infnrmattor. flrlilri'iisa itjater 
Plttnd-en k Trade SehooL ?45 5 LtmlcU Are., Si. Lftuia. Mo. 



A I TOSfDfJI i. E SCHOOI^— Le^rn ttip antomoWlie bnatneafl re- 
limlujig and illivina, Sri which you can earn good wages and liate 
bcalUifUl and pleasant wort. We give a thwnugh and prai-tje-d 
eriLrrit In raad work and repairing. For full purtlivulare addrens 
Academy of Automobile Englncerlna, MldilgaO Avb., lUml, 

"A, ' diU'ago, J)E. 



R'UftlJyEftS fl PPORTU K IT 1 ES 



JKl.N'T SLAVE FOR -OTIIEHS. Rasp the turiLPlits fur ynuntcif 
hurtuncf rtt^cte otwratSui: auLnmurlc pctlny weighing DIAcldnes Our 
■«« jour weight. Write far Talking Scale etaolur. Tli® 

t iLiLed Ven dicifl M achiae Co,., 62fi tlailon Bldg,. Cleveland. O, 

FOB SALE. M’trfudworkjjJB [no ctdnery and lutotxr for chair 
making . Factory fur ren t. A, Y,\ Unaaec^ Burlltlgtali. N. J , 

ANYBODY— El I her Kw- can make Si dally oil year raising 
mushrooms lur hotels and n^tmrrants with my fepH*n in cellars. 
fihefU. hurts, etc. Ftco iltusti ideil instruction kna^Rtet, lllram 
Barton, w. 431 I 5 SL r New York. 

UTAilT BUSINESS IN YOUR iff) ME. making household nccea- 

Slides. Big brr.-tl t s. Twc-nry neoff fUruuda*. Sl.lHJ. Comnany. 

2^1^ North RtULVler. ITj lladclfiJUa. 

$£5 to fSit a week easily earned with my new plan. In Vending 
Machines, tukr* your spare time Wrliu quick for plan Ciills, 
lSfr£_Be™jid Are,, Drlroit, Iflch, 

HB YOT.-R, OWN ! Make flill Strtl a *icelt. Leant how 

tit make real Hn&r Hat i'ins. ifelaliXe your own ftowers, ete. Full 
InatruettOHi, eic,, Ji. Eicli oti ainsn, fllrople prix*M, (-1. TIuw to 
JU a lili? rsi.«:e-it Ip: ter mIkps, 3t. J I u TV 10 make transfer solution for 

ifansferhig pilntu fmin laiioks, etc., on doth, etc,, $], Phcitogranhle 

priming on full fllreci^ms. etc,, fl, Weatem Novelty Mfff 

Co,. ;ia W e st 3rd SI. i Lua A uaeles. fa I, 

A\ MAIL C’LEltKS, City f'arrSrts. — t ierkH— -tVaotcd, 
51,100 yearly. Writs iinnwdljtteljr. Preparation frt^. F rati kiln 

Iastltute, D ept, H 2U Itoeboler, It. Y, 

MY ItlMdi, r 'iiuilrdng ji fUisliifMi/' tells Jmw mail nnler atency 

husiness cm tie btiirtc;l with capital uf J.'jO |m m i tl and 

several HinriMad iloilsi’s annuaUj, Il's free. Robert llieks, Wt, 

L 011 D, .Mu, 



VENDINi.4- XI AC Ht N 1 ). 0 ?) will buy 3a King Urwii Per- 
fl'Uie (LLiseUI 110s and 35 J KIhj; I'eB-tmt liLacldues. t treat tuuney 
tiiftkfrs. Sample tflftehhie, *7,90. XVrlte far cimilars, ||, M. 

1 . 3 yi m eo Xlftf. Co. 1 OlunbuB, uhm, 

PRUI’ITAIUjS Investment OlKsnlngs witntej; captlal itt Lilyo nr 
PtnuEl L'lthiu lur &tn. ks, Iflimis, nr lm ^Luf oipputi Udlltes. Address 
tu first ItLslaiiLi-. AlturiiL-y. I toi C49, Ilridgepi; rt. tViun, 

PHI) FIT— -Send US 10c silver, fnr n.|iy ' ' 1 1 ou _ to “llrike 
Money Makijig Mir: ora." Money refunded if not uatiafseturF, 
Eeomutiy LLietulenl Co., Box >f, Liidlpigtfui. XRrh. 

IK EE — Hhvr lo make sw«plue eotaynunri, no dusi rises; S(0|> ft 
week. 5mt% profit. W^yine Qi- Box TQ!l, Mnuflu-stcr. N. H, 

unit) A 51. hem Tifsix |lSS Ell two ye.trs. l^t alart ynii !□ 
the enlitetlul] business, Nu eapltul net'. led; big Iteldl- We isaefi 
Hecr^tfl or rullrnllnff niftCLry: refb.T HjUSlneiS (0 ymj, Write Imlny 
fur Free INpLuIitb .lilJ Dew plans. Asanrieiiu UllecUou .Sendee, 
1^1 ^Eute gi-t.. DctruH/ Miel 1 . 

I.YftHlPflHAtE FREE; pay ekpeuiyi; we talie stock far Stl- 
vlce. Llated Scftirlrles fi?., Elnurn. S, Y, 

1 'If APfFEI’HH — |T i per slay paid tu gompetfut autoinoUlt 
iUrhcti! ii compLele hist met Lun Tionk Rig; wJR IjUiiIlfy yuu far 
Ibe^a puslllftue will 1 m- sen! poalpuld fnr 25c. This vniimNe Emnk 
lulls nil nttuiH ilrlvJtLg and adjust tug automukiRef ; all g/ife- 

nlliu? eiudue trim hies: siili&futetlofl BUiirjillteed or tnunty reftnnied. 
fleorge N. ["niiga, 'fSal.i, Pa. 

« MONET % 1L.YK I NEJ - * HEUIt ETS t— -Send ID eejils at one* 
for ii vftluftlile eifllfctlon of oi-er tvo hundwd ways to get 
1 1 l?i dullars, •*« art 1 business rtf your o«ii and nwik? munry. Knsla- 

factluh gimriinte^l er tlime (doubled) refunded. 11. r. -Fran lison 
CM,. B.niLiiuore. Mil. 

WE START YU lu ft pemiiinent busltieM wiUi ns and furnish 
ffWylililnJl- I'll il course ul iustructlOiis free. M’a are manufac- 

turers uud lift VO ii 1 )W E*t-i n lo the mall order Hue. Large ptnflts. 
Small cjipi til. Ton 1 *•:. e us in three montlia ,i?i?l make big Jnreflt* 
IMftrwsi jil^n. Swum s; iitt-Luonli;. Incase Xlfs. IV., I •• 1 1 fVafte 
llldg., BnETnlo, N. Y . 

la.BOfl TO flh.OhQ YEARLY vlr sit j made in real estate bartnw, 
Nu rutiHal rptj Hired. MV teach [lift lutsdness i?y man, aiipolnL yeil 
special rrpresctu alive. B'shr you to sueeew;, Vulunhlr Imak free. 
The t’niAi 1 I Res per Klc-k, riilrflBU. Ket* grir otfter ftdVOx- 
rl.HPm.euls lit this imigarihf- 

RLVOLITIO.V DYNAMOS; (’HEAP etalrlelrj p at last? 

FlltfUf HemUtaELCi:^ tici^ IXerelflC hl«J t ftTUl’K 1 cent per atLjr^. 
fl. Cardner Itueklufid. iSti Arniy ^L., Xntt Franel^o, t’al. 

AN UNUSUAL flpiwtLtrjEly r< :r a n»rlj with niuney tn encage In 
Krain and uUHIng a J1 n<- chaij« to mahe big profits. Ad- 

dve--v, R(hjt 2. Chtnirvilit. Idahu- 



WE MAKE It OUf huslliess fa advise und a==i!sl rm r clients In 
reliing tlifir patents, Rrnjjl>nla & Ba 44(U, Patent Attorney*, 2e4 
Dearbom St., Chicago, ill. 



HAVE YOU AN YTflfNfl Ttt ADVERTISE! Tell your Sfaty to 
over two million reader.* fi^r E era dollars. We will place n 24 word 
I'lnS^iflOil adfcnlseniont cue thwe In Hi of the leading pewspapa-ba 
Uf the country. XVo prmr tiwentinn, 1>ur Hat* Ibidk * t 

advertising for \\ny. DeftRiortk Advert ItlAg Agency, ?l!i Dearlbom 
Si.. OMCHgn- 



tfTABT A MAIL ORDER BUSINESS AND MAUAZTNE t 
gel your free — stamp Sbrltsi:^ plan. XL Walters. 35 ityasj fit., 
ItrooMyti, N, Y, 
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POPULAR MECHANICS ADVERTISING SECTION 



'U IHNLLHS"'— Full account of r.-ipM development -nf wlrelesi 
telegraph and the steal opportunities fur hi vest* ra In tht* field: 
send for free sample copy. Address. "WIRELEKS," IS Bruad^ay^ 
New York. 

OWOtlTl'MTV IS KNDFK.ING at yi.ur door; grasp it by send- 
ing stamp for hoolkitr. "Htriv lo Su««d In Ginseng Cult Lire." 
2d0,0dCi iilaiilR fur sale. Epworlli City tiki sen u Lutliilg- 

Inn. Mirth, Il;pt, K 

LET me Start you In. a pleasant, profitable [uatiufa.ctijrl.pe busi- 
ness. of your own. No media h Seal alhlity, experleriiT or capital 
required, l supply all material. teach you ho* lo do Che work 
and assist you Irk sell! rid the fittO-do, Exclusive territory, gcuMj 
profits, bid demand. Hr your own hnsH. Write today and jw-ruri 
your tcrrH*Ty. If. M Sheer, H epl. 1. Quincy, ML 

AGENTS — $300 every month sc] linn oar wonderful 7-jiicre Kitchen 
tSct. Sciid fur sworn slateuienl of $12 dally profit, GUIJ1L free, 
Thomas M Ft ?. On, 305 Home Bldg., Daytun, Ohio, 

MY YEW STOKE MCVHlty is heller than ft itlrphnnc Soils 
bettor Ilian C**h registers it scales ever SCltl, Sells for $Mi to 
(1.0G0- i mi r ability alone Uniits ymir possibilities, Salesmen , 
Territory Managers and Local Agents wanted. Kef. Firsl National 
H-mK. Fhlragn. M- 1- BRmcrc. Ig3 ^ 1 Sf> l ^a ko St., C h ica go. 

START MAIL-ORDER Rl'Sl.VfiSS — Sell goods Ivy mail; mah 
orders big profits conducl rd by any mi', anywhere; w? supply every - 
llltn.Hr Our p3im EK'dttveiy siitCHful; Satisfaction nutnDteid. 
Wrilc for free booklet nnd samrlt catalogue. Centra] Supply Co., 
KAnsas nry, Mo„ 

AGENTS make tlUJE, r.i] per murilh selling wonderful Sflf-aliarprti- 
in* K.isJinra and cutterv- V, C. OSetmcr sold : - J pair* In A lu-irra, 
putdo $13i you can do It. We show how. Free outfit. TtmrriBB 
Mfg. Co., 49 Home Bldg,, Day kin, Ohio. 

DOLLARS & SENSE'* FREE! CgL Ilijnter's great hoot" Due 
with AdTcrttsura - Magazine one year at 50 cents. IndlUMnSAbllt 
to business men wfiO advertise. Real "Ad School” in es i 5 Een.ce. 
Thrce mouths' ErfuJ Subscription, Id tenia. AdrtnLi*rs' Msgasinc, 
1 47 (’ouimerce Bldg., Kansas Flly, Mo. 



AGENTS 



AGENTS A HE COINING MONEY Now Helling Edgrtlls Frui t 
Jar Holder and COW Wrench. The Greal Ftult Fanning Tooji. 
Every Woman Wins Cans Fruit Buys. Seals the jura absolutely 
air light. No more trouble handling hot jars. No danger of 
being cut uilh broken pl;js< nr scalded with hot frail. Just the 
Using lu reman 1 stuck covera Jri die winter time. Marie of pressed 
steel, beautifully nickeled and brass plated, sdfdfrtHble to fit ell 
alBP.s of Jars. A wonderful seller everywhere. Mmpy agents actually 
clearing over $10 dally. Sample and retail price 50 dt, postpaid, 
Mwiep refunded If you are not sal tatted. Agent" a profit, HXKC,, 
Fal rilogue 2,10 other fast tellers. Jesse L. Edgren Co., ilrpE. :i. 
Slllwaukee. Wll, 



ONE HOOD HI AN In ekfih ttsWh to lake orders for made-tO" 
B]C 4 aLire rlatbcs- Vp- to- da Ip styles, very Inw rrfr-es; orders come 
easy, iltiih-clawL pcrmnnetll business, splendid profits. N L n money 
or crperieuce needed. W> Pblp nn apprnynl. upms brrpatd and 
guaranteed perfect (H. Write fur (eMr. ry. terubB and free samples. 
Banner Tmllorlnn Co-, 3>ept,_12a. Cillcago, 

AGENTS WANTED evfDTWhm t* «H "‘Electric FowdfT.^ lh« 
haiiBekeeiitT'n flieml. Big [ircEtls. Rend 10 cenls for sample or 
free particulars. Central Mfg. Co.* 2" 4(1 Oermantown Are., JTilla- 
delphia, I J a. 

AGENTR WANTED— TO sell a patented househrbld artleto used 
til every hnme. A mosaey m alter for hustlePi, &euri 1' cents for 
gamplo and particulars. Address Bex 2.YIS. Mount Joy. Pa. 

SIMPLEX I EARNER, fits, any sewlpg midllnt; dam Blockings 
or any fabric; tkO teeth to Edit" the Sfuuila; Works pcrfecily; qulclf 
Belief; big profits; agent's sample COc. postpaid; inanlcuIjirB. free, 
simplex Darner Co., H4 Andmi Bldg,, Jllrm. 

AQ E NTS r TELEPHONE ATOMIC ER and T>3 sin feel nr. Needed 

on every p-hojio lo protect health. A gtcftt opportunity now open. 
IFa new, nothing like it, pet in first and reap the harvest a watt - 
InS 1 f|uErh actlOh. JjaEupte Pkld, 7&C, Adams & Adams. YVeater- 
vlllc. Ohiu. 

AGENTS — Send UG cCnl-t fur sample Grip Fruit Jur Wrencb fl.nd 

catalogue, fasl BcUiauS url li'lfS- Hi“>v it l r o.. IS1>5 Hnck Sired. 

J.lulg Rock, Ark. 

AGENTS — New pal'd article every ms-n and woman nreds; 
Bella fot Me; paya IQb per cent profll ; pocket sample; Ida seller. 
Write for pihjcukni. Bullard Mfg. Co., Hiii Summer St,, Bosidn. 

I-’OIITHAIT AGENTS deal direct with Artlrt, Xuv? Ii.mTt 
F mymifl, 3«c; Bromides. £“bc; Pillow Tops, 30c; Frames reasonable. 
4, E. Chaffee, Artist, W23 Champlain A •■<•.. nili-:ij.'«v 

~ PERFFME— GLASS JN STAKCH— fJtvea eioiEaes liisriuj; j.icrfurir' 
of Aaure Vi&lctB. Makes thenb wh][B as anOw, Other quick aelJcrr, 
hir^o proflEa. Afcllls W anted. Sample. 4 cents. Kijinman. Lewis 
Bla ck, Btlffido. N. t. 

INVESTIGATE Tlio proprvsilion wo present; It nie^ns; ruoney 
tu you Our high grade article* are Deeded every where. La Fever 
Murrain He €d,. IKpt. E,, W4fi St, l*n»Lft Ave . St, Louie, Ma. 

IN SIX MONTH S a hoy madE $1,000 will] our grrsE Soap - aTi^d" 
Toilet ComtlllwUertK, Be ji Davis age riE,— WOrk six hours a day — 
make 3200 a month. Oi our prufit sharing plan, bsvh S-usp Fa., 
>0 Unio n Fork Ft,. Ftijcaco. 

WANTED- — Capable s gen la to handle new, high grade, Up-to-dala 
articles; lightning sellers in all hmm'H. nfili'i-. slbrcH. shops, t" to 
$['■ i lady. Uiomaa Mfg. Ftt.. Vdll Home Bhlg., DiLyt r m. tililu. 

AGENTS — "Fan make $14 pel - day/' Wrilcs Okie, '^scllihg yuUT 
*L1 TTL E CKM VENTILATOEB," Ilk? for gJiniples and p*rticii- 
Ijitb. Addrrss Bnx Kansu if Olv, Mn, 

Rt'lfriLAil I J H(10F t,lX’K. "The I’annon" Jocks windows with 
1 En u-i neh opening, SSi- each. Agents send for prlcea. Cannon 
iUr, l "o I!!?2 licmihore Aft.. FhtCafcO. 



IT H EM HEADY' — llrejtfesi time and money saver lo all Ship- 
pers and employe™. Hirttai for grw.d ageiils. Ever Ready, 
Kulie £j| FltKSidlOiiH EUdg., PUtibU rg. To. 

roriJLAR MfXTiANH’rt wigh« ti swure an agent in every 
town iiiul L-iiy in thlt oomury to sell our i-vuhtme mi of Shop 
Notes, TliCfiO iMHikB si'll reipJUy among machinist a, shop- men. 
riirtuLTE, carDunlers, bluclifiiitUha and nil who use inula, TIlu 
luisslnp to agents is veiy liltenil. If Interested write Mst. of Book 
Ik' Pt-i l?opt L lgr Alechauics t n o., 355 Wis hing! on St., Chicago, 

AGENTS are coining money Erlliua our great tiODildnAlloli tool, 
the WftfiUin6l.on Hatchet. Ten tools In One, Sells at eight to 
fonasrs. Iiourekeepers, ^tnrrkccpcrH. clc. We L'nii show you f»ow 
to make from S3 lo Sill a day; cvpcrlcncc u nnecesaarr. Write to- 
day for our agents' olTcr', H. Thom a a Mfc. Cn,. ISlk Bajncy Bluok, 
Tiaylon, O. 



liKb'GKK you si art In i Ebc Mall Order Business or pay anyone 
f-T information, gtt nur bonk" OH I he aubjKl. They etpllln all 
and are free. Mur. Mfg. Co., Ho, Norwalk, Conn. 

AGENTS, l.OUK ! WMScb arul nacti. We hare Juat added four 
hew big sellers, Rockford. Ill,, agent worked 3 days, then or- 
dered Hill dux. Write for particulars and $2 free offer: Fair 

Mfg, Co.. Ecu 15(5, lueine, Wls. 

AGENTS— Wp create and supply selling agents; send fur cata- 

l#Kuc; tFolecl- your Article; secure yuur iL-rrlEury nuw. daugen helm , 

Ib'X 23, Morgan City, La. 



AGENTS WANTED — The gr^ut ccllcr, Hiire death, lo Hals and 
Mice, Big prefll, Himulif!; Eo poultry or live slock. Empire Rat 
Destroyer, Bristol, $ f t. 

AGENTS— i iTiTt RORF-MAKING MAFiJlNE will make yau rich; 
wrey farmer aatl stnclimsu buys cue; just shipped our North 
Dakota agent ten gro^a; accrm'l order in Ewe months, Sample, 
fi.sn, prepaid, -net tcriiitory at otil'e. e. g. Hoik Manufacturing 
Fo.j Madlsob, Mlnu. 

GUH BRAND NEW houwbnld Bpeclaltj. Sella ilaelf. Every 
sale brings frO-m Onu lu twelve repent ortlere. Write today, Stuan 
i - ompFtny. 4t> Smith Ave.« De t rait. Mich, 

DON'T slave 1 fur Others, be a man and make mr.ney for your- 
self and get on Easyy Htreei, \Y T c have the prevnaltlon that will 
brlnji you ihcre. write quick, you will never find ji belter money 
maker n or SUto work. The Progress Co., Gothenburg, Neb. 

AGENTS TO SFJhL HOSIERY for mijiufacluftr; *M moritha' 
guarantco jiaainaL boll's; quirk seltev; big cnmnilBsionj ; free samples 
to worker*. Strong Knit, 30th and Chestnut reels, Fhlladclphta. 

DON'T AFCEI“T All agency until you get nij samples and par-- 
lirtilurs. Chiince of fl life-time to get inlo jl money- making busl- 
nett a. T. M. StLymnll, 2384 Frjmklln Aw . &l. Louis, Mo, 

GOOD Til TNG FUK AGF.NTS— Door lirmb and Bell, comhfnesl. 
where door bell should be: fits any door, by anyone. Witte F. 
B. Black Cfl„ RUllon A, Kscm City. Mo. 

ItKGJN NOW to FuppJj the increasing dcmijul. Out Adjustable 
Self- sil a racing Shears sell quickly everywhere; big profits. Writ* 
for particulara, Radio Co.* l.ynn. If ass, 

AGENTS WANTED for an Indlspenaahle ladles' outer garment. 
Ilxperlcnce- not ntctSsry, 1 To fit s tremendDua, Seinl for parliCU’ 
lara. Werthmann M erc. Co,. 30 R, jfth SL, New T o rk. 

DARITBOAHD LINE HOLD Ell, beautifully enameled, best snap 
for agents on the market; cosily attached to any dashboard; holds 
lines, secure Ey whtle horse ntid buggy :ire standing- £1(1. Illustrated 
catalogue free, fcutrkw Company, Wheaton. III. 

AGENTS — I flin nhnw you a profit- Of H >5 feht? on ever? dollar 
order, T supply Hit gOOda at t-Y-HU per I (hi. Retail price, $LUQ 
each. Can unyiiiLng heat ttiia? Full particulars and dollar kamplo 
sent upon receipt Of 10 centa, Z, ilorauri, 3824 Ycrnoii Art,, 
rlilfiago, 

MERRY WIDOW HANDKERCHIEFS- The Joke of the oeasnU, 
”Nuf said." ISc |Kistpald, IVrtJ Ewing, Dtcalur, III. 

MARK - money stuire Umc. Fay us, after cslabl istted. Frofltaiiie 
husinesa, easily operated imif quickly ata.ne4. ISotikial free. Divio 
MnU Order Supply Cq.< Colnmhtia, Ohio, 

AGENTS, SALESMEN. MAIL OHDKtL PEOPLE*, and those wl]o 
desire in Improve their financial conditions Ehmtlii Join The MulUal 
Ageiita League. It will put you In touch wtEh the laleol a*id 
mcitl; prnfl table prupuaJtlona Su the land. Tlic League dc4ifr-a 10,000 
pew nicmbcrst, No mpmhershLp feet Send 10c far mailing ci- 
IwubCS and you will be rural led as full -fledged memliri-. 

Y du will receive membership certifies I e catltllng you t£ all beu- 
rfilA, N'a dhir dura, aewcasmenrs nr fees. 

Y'tm. will receive one enpy of "The Rnostcr MaEaTJne" which will 
keep you busted on all that is lu.-u, 1 and Wurth knowing In I he 
Agency and mall order field. 

You will n»e|ve 5 per cent discount certificates In payment nf 
ihtrchandlrt puitiiased frPTO whoJeMlr hopsca belonging to tho 
le.iinip. This lv wu-rlh hkJiEiy dullaFS, 

Yinj wtil receive The Agent's Friend, proving that agents need 
no license for selling, Worth 2flc, 

Receive advance information of hrw tunncT-msklitg prciposlEJOns. 
Free Information on any sublet 1 ! pertaining so agency work. 

TliC Mutual Agents Lcntrac has been created for your benefit 
and you should ]qln. tfeud your tittle dime and revive every' 
thing im-ntliuicd u 1 hi ve. 1‘ha Mutual Agents Lviipjv. 84 FlyatOidh 
Fl., tVTd, O., Fh l ftip a. III. ' ^ 

MEltHY WllKYW Slipper Pen Knife. The latest novelty. Fifteen 
rents . Ri ffling Nuvelly Co., Plainfield, N. J- 

AGRNTS4 — MAKE $19 per day mrtrtUring Howeit), leaves, In - 
sects. CtC.. at home. Bh-apO arid beatity, as in life. TUi? pallors. 
Original formula. 2fir. Elnii Novelty I'n-., Rpy 134, Healllo, Wash, 

LEARN TO MAKE RAISED LETTEli SIGNS ! I paid ti.H0 
for inslnifillGnj. Bad them printed, and will svnd you rapy, giv- 
ing full Instructions fur like. Hermann, 4310 Michtsan Art., ChD 
coco. 
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SELL POPUIAJl SIIEET ME SIC, Big profits la agents 
•aornwuu demand. Send 2&c for three complete raises aud full 
instructions. Htrmaim,. 4? 11) Michigan Ave., Phlcagu, 

agents— B is money, nsetaiising flonrere, iuiwh'Is. making mlrren 
frtno Mi! in Each formula, 20fc VYflglit Cu., H-cdt £jl. 

Genera. Ind- 

AGENTS — $T daily selling our Handy Tool, 12 articles In nine. 
Light lM rtf reller. Sample free. UlMHO* Mfp, ponipuny, 3-ifl Dampy 
Bis., Oman. Ohio, 



WONDE5TPI IKl'ENTION — fan cheater InriindfiwQl Kcroseno 
Lump Hums with ut without ana nlle, 10 limes brighter than 

elrclricll y, pas. irehlen^ at 1/14 coat. Burner fits n 3 1 standard 
lamps; sarea Tn^. nil No trimming tricks. *10 daily. Revrare 
of ImitAtlfina. Outfit free. Pancliest-er Light Co,, 2ft Slate St. h 
Dept P H , rtiirago. 

AGENTS In sell hirer! JmptwiMl lik'Sles’ tiamlhig: fnut tialchela 
in one; good intuit* particular* for stamped addressed envelope. 

I ’ - C 1 1 r i r y Si ■: | i i ■ / I,., [L,,y V,:. jVili Mi.b '.., I'n.l. 

AGENTS WANTED KYERYVOTHERE Id sell mtr newly patented 
pencil holitrra for telephones. Pin o-rnvm.fci flu.iEiliflea tie-big s; 3:1 . 
Exclusive territory given. Liberal terms. KoeeipIc. 10 cthls. Tb* 
Wm W, Hyililm-r Mfg Co.. 3l)S Race Si,. PhUstfnlpkta. r a. 

AGENTS WANTED everywhere to ha mile «ur bra ml Iirv house- 
hold aperialtJB*. Iltg profits, Easy suiles. Many repeat orders. 
Write at fn.ee for free pa rllt-kkla re. Gem Mfg, A Supply Go., DepL 
37. La Jolla, Cut. 



AGENTS — It 1 a so «.()■ to make *200 monthly with iHtr Di^sh 
JVoaret Line Holder. We are shipping them hi 16 gross lots. 
Sample, prepaid. 3flf. sliver, Wholesale Supply Co„ I>. 35, Vll- 
dwtfl. Gfl, 

WANTED — Agents, till* is your opportunity. A water filter 
attached to faucet needed Jn every kitehenr sure frrller: ]40 per 
runt profit; sample. ,23r; particulars free. Gera MTg. A flUDStf Co., 
Dept. Si. I,a Jolla, Cal, 



A n ENTS - - NEW AUTOMATIC t’lTIRY COMB and other Sflf- 
flellm. Dig (lemaml. First applicants nuitnal unlimited Hales. 
Large profits. Write far proof pui| trial offer. Clean famlj 

Dopt. p, Itflc-Lne. WIs, 

AGENTS — *7 5 monthly, combination Rolling Pin. Nine aMJrlte 
combined. Lightning seller, Sample free. Forsh.ee Mfff- Co.. Box 
gift, Dayton, D, 

IF THERE W ERE NO TELEPHONES In y*ur territory now. 
end you Lad the wluslre right of gelling them there, jour prupo- 
flillOh Would hot be as snort hh fine I have to offer you now. If 
yuu are the man nr men, Hcfer^nces h irst National Bank, Chicago. 
M. L. Plliier, 18.1-189 Lako St.. Cliieogo, 



AGENTS ninte big money selling our new sign teltera for nfflos 
wiiiflowa, Store frucit?: und glass sign*. Anyone can pul them <30. 
Wrlle lorloy for Tree sample and full particulars. Metallic Sign 
i -ei u- r i 'ii. , 7 T N. Clark Hi-, riilciigei. 

MEHA ELIONS BELL AT SIGHT- 3M per cent to .'nil per eent 
profit. Make up your own gonds and he indepeudenl . '"It r i 
ea!vy. M Catalog free. Fred Itesrtg Co, r 3F)ft W. Randolph Chi- 
rago. ... _ _ __ 

EXcKl'TioNAL OPPOUTUNITY fur enrrgeilt aoHcltor* with 
yrll mi ,1 selling power, Art tele BbulUIrly new and suaroni eed. 
Treracndoua seller. Everybody buys if sJinwo. Ulle to $2 prollE 
eaeh pule. Virgin flcui 4iw:iltr hustlers everywhere, write today, 
San lias Co,. 21 J ,0^ Wthuh Ave., (Tik-sga, 



AGENTS. ?tno mouthy cosily made handling .-rie nr more of 
fliir fa jt seller*, fl^heff t'fl-r filii Wells EL- ClllCaKO, 

AuLNTs— aoJI Patcmed nKLuiiiin self-Hotiing strop, jim be- 
3 1 1 1; Put out as an agency protwsllJDEi* .^trup coveretl by I ft piitonls. 
A 5'Z.OD rosror given free with every s-trii]! 60 ] d. .Slrop retails for 
Sl.r-u. Millions hc-tug snhl and a gent a eohilng money. Throw aiv.ny 
old, worn -out propositions for BomethLng new ilp^^ atilnUe. F. J. 
Ertig tnndc sulea one Mat unlay afternoon in two hours, Gullit 
free. Tlr mua Vtfg. Cp., Q44 Home Bldg.. Darlnn. Q]Hn. 

AGENTS — 1'ortr.Hla, eeot.y : frames. } n emhi: sheel plrtiLrefl. 

1 cent; stereo scopes, renta: views, 1 eecbt. ;i4 days’ Credit. 

Samples ami eat a log free. Consol l-.lntcd Pt-rtrait Co., ITS IV. 

Adams 8b, Chicago, 



MALE HELP 



VV.WrUD— EU -l-iirli! .^liii"— U allihaj- Mail t Srrb fl l"Mtf -Mall 
Co rrlcrs, i'mslofflec tltrlM, Clerk y at, WostilhgEon, Salary cftOO W 
J l.ftoft, payahle twice cadi im-nlli, Man) exam Inal ions will soon 
be held by the flillnl Stiles Civil Service ContmlMlmi . 0«r 4.«0fl 

iEPolnlmeula will bo made during FjOU, I 'i -mm on education 
sufficient. Pointer I liirluvnefr fmt neeeaiwry. Countiy and clly 

reMldcid-i gland cniiftl ehancea. Short hours and mirmn] va ration 
with full s<niji ry ure absolutely coriuln, Govemmenl employee;! are 
never 'iatd off" Ijeoause Of poor limes. IVc prepare candidates 
free Write imnicdints'ly for freo catalog anti atliedule of rabmlnA- 
llous. Franklin IrnlLtUle. Dept, II 31. Boeheater, N, Y, 



JF V( 1 1 . " | . I V I : in :i [Lil-f I'f I ■■ L r foil- i I i i 1 1 1 -. = r : - 1 mpnhil Loll lITllS 
uj: no canvassing : ilO capita I Deffim?; a pleaMiit, protllakJ* 
business for you, Traders' Supply ro„ Mnncheatcr, N. H, 

I \f AKE Jtl.HOn rEAltl.Y~FRGSf 5ft II E,V.^ nn city lot. So 
can you, 3fy rybiem seiu postpaid 2Sc isilveri. Lew Fields, 8an 
Diego, Cal. 

"OUR LITTLE HANDY BOOK' 1 for 14c, CrmhLbulng valiiatile 
Inf Pima Hen iVotkshop rcciipfa. New and useful Hsu dr loti Is for 
Meehanloa Including Free Sample of "STTRE CUT" Batter Strop 
dressing, TTantfy Tool ro„ Itcllcvlit, OtdO- 

MEN— Dnui acecTil any Mud of work until you hear from ua. 
Make Sin dally sell lug a hfHt*srhold neeewilty. New arth-to; new 
Plan. JUS,™ paid in Mintteapohs. Coaia fie, Belts for i5e. Send 
5 c for tw& Sampler ryomeatlc Mfg. Co„ DepL IP, M- >* Minns" 
spoils, Minn, 



ENTER A POSITION aa a TravelinK Salesman and cumraarui 
a good salary. We can open Ihe way fur ynu. HatlSfaCtion guar- 
ft meed or no charge. Write at once. School of fegl rom i mfrl ft 
15 Beacon HI,, Hogton, 

WANTED— MAN WITH CAPITAL to Alan ufftcl lire sprinkler on 
royally nr partnership. Sprinkler kIlowii on page 1>2 of this Dane, 
For further part icu tors apply lo Jena Sundljy. I Beach Aw., 
Chicago, 

WANTED- — A cntuiLmn-senne man ha each aecdosi to Introduce 
new palcrii belt which does away with BuspcmEers t farmers 
as well as hankers buy a I 25c — balf proftl: 525 a week ran do 
tuillfl iioku'V refunded If yun do not prove hmveHsrul. Capital 
Manufftcturihg CO,. Gmalia, Neb. 

W'B tV A NT A GOOD SALESMAN ill every city in the United 
rilalr* lo handle Meat Metallic Packing. Minufficturm' agent* 
and engineers preferred. Ideal Mein 111 c Packing Co., Momh Sliill* 
water, lllun. 



WE START VOLT in a permanaul hnsineas with ua and furnish 
everyth hig. V'ull co-ur^e nf instrurtlsu free, We are imnudne- 

turets* uhd have 3 Urw [dan in the mall order Hue, Lancia pro Gift, 
Mm a 11 capital, Ymi pay ijm Irk (hire months and make big profile, 
lEofuKliC* glvcii. Sworn stalcmentf, Pesiu* \lfg. Co., IftH Peas? 
Bldg.. Buffalo, N. V. 



STOCK SALESMAN WANTED— I want a thnnnighl? eompEtent 
high class ru ilium Stock salenman for a flrat-r-lasiL „:niuirl and 
legMinafe prupaaltlon. If you can aell siock write w. j. Watkins, 
Craig. CcJo. 



WANTED— RAILWAY MAIL Cl,EHKB. City CarfJetH. I'yalofflce 
t'lerka, EiAmlniLlnns everywhere so-tm, |1,1UQ yearly. Prcpa ra- 
tlon free. tVrirc immedlalely for schedule, Franklin lnstituta, 
Dept, H 21, Roclies.ter, N, Y. 



AGENTS WANTED EVERY WHERE to fwLJ our newly patented 
E riip-tl hob lets for telephones. Enormous ni.rnnlitles being sold. 
Exclusive territory jdven, LlljeraE terms. Sample, III eerUg. Th* 
Wm. IV. Byihlncr >|fp Co,, ib>k Rare Philadelphia, Pa, 

TAILORING SALESMEN, curb your own business and make 
f^Dfi n month or more [.iking orders for our made-to-onlcr sulta. 
No experience Jiec-iled. Writ* today for free an* fit, Warrington 
W_ fir w. Malls. K'i Adamft Bi„ Dept. 221, Chics go. 



YOPKG men wattled to learn W| reins? Telegroplijf, l.Dht ViCaltl 
P'-6LlkiUS. Wc (pir.Ufy yoll t-n hold any position with a ulrck-sg 

cuniparay. Our new method and apparatus leeches you In youj 
awn licifie. Enclose stamps fbr particulars. W3 rtil Instjluto, 
Hibernia Isldg., San Fi'auc-asco, 



MEN lo take enntraeta flreprnoflng rwrfa. flat or ShLiigled. Ulth 
high grade malcrhtlft Ubiili furru a rbvjnltral coEknocthm ruaklug a 
smooth tflFtXed roof tlmt Is fircom-<f. Cannot, be melted by sun 
heat, or tllasslvcd by sIpeilu nr hoi water; faslly prepared and 
applied, mi exixrEencc or cjipiral required;; veiy pmfitablc work, 
usual profit per ibf, 510 to SI 5. Tula new onil valuable prinasa 
with cnmplete inHlrucUnns only fl.H. B. J. YicGuira, H, Sj4S, 
fspnkane, Wn^i. 

EARN $#• ndvertlalng bur WaSliliLg Fluid In Jour town wllh 100 
N ni Y^ r ^ ll]J 1,14:1 a,anLp5 “ Jinf ^ fleritre A- W. Scdtl, I'ob'-es, 



WANTED— IIolise In Iicilibc ranvajaers capable of bundling a 
first clasp line nf perfumefi. entrants anil lollct requidtcJ, M > ad” 
vertl^ estenglrely and uur agents earn big Him miss in ns. We tft-a 
C rerill, VVrifp loday. Dept; P. M„ JV>X 300, RodMBECr. N. Y. 

AGENTS WANTED for our new £3c Darning Mariiluc; just out, 
IVdn'is ru'w liori nr toe In suck In. a few minutes. One useril Bold 
1 n eric day. Send toe for *amt>le or St.Sfi for dox- Hutton 
t'Q-. Wain III Bt. . Desk 2, Philadelphia, Pa. 



WANT ED 



WANTED — 4 cji, Runtboul mid Motorcycle, li. Gcilye. New 
TasdCj Lid. 



WANT El I— Second hand screw CUl tihg fool poifter lathe. Also 
ooanhtnatirm sawing ells l*J Li tie-. SciilI dcucrlpUflu and price to P, 

J. HcrBcLUkj Brook in IS, IS, Dak. 

WANTED— !w -Uncle Sain"— Kwll«py~ Mall Clerks, City Oat- 
i-n ■- ih . I'CMiiuStcn rlwhH, Many cximlhiliuui every* here 60 lhi. EU-uO 
to SJjftQft yearly. Ahort hours, Annual vp i^tlon- rlidan." twice 
m-mitnly. Over ft.imft aupalntmenls during tOftfl. Country ami city 
resident* equally eligible. Cnroi non luhioailon grufielent, PoLUkal 
biduciicc nut requhrad. ranilldatcn prnuiretl free. Write Imtnc- 
dLalely for 1 <e|iediilc aufl free bulletin. Franklin rustltutc. DepL 
H 21. K'.ichcster, NT. Y, 



WANTED — ^et wheelfl Sll Indies or A2iSI Inches with axles to 
mate. 1 to 1 benclpuar drive preferred. ASQUlth Mfg. I’m, Walcr- 
lew, iH.ma, 

WANTKf^ — Novel. Interesting and useful device fur advertising 
irtjrrvscH. Mubl hate atmcc fur at least fifty wonh, Address poat- 
cillce l)os 2ft, Jackson, MDs. 

WaTTTED — SUBMARINE DIVERS second- hand braaaiplate, bel- 
metj hose ami small pump. AdcIrC^s Joe MKilnnl ty , care Blue 
Line, Foot Pf Hudaon Si,, Jersey City, N. J+ 

WANTED — Portable CuUagc, Used, A UtfbardSClI. 118 Lttliry 
81,, West Savannah, Ga. 

JVANTEI>— 8et«1d - hand engine lalhe, Must be cheap. Ora 
ItenckendoFT. fstrratnr, ill. 

WANTED — 1LA1 L WAY MaTL 1 'LEBK CUy (’arrltra. Poslnfflire 
Clerks, Tlxauatnatlaqs everywhere soon. SI, 100 yearly,. Short 
hctire. Annual vacallort. Candld*ie* prepared free. Write Im- 
mediately for schedule. Franklin Inslitutv, Ehfpl. II 21, Rochester, 
N, Y, 
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lvVMt\ IhifHitflr before he spenda 4 Rod nr Oh a patent If net 
our free hook. Benjamin A Ha&sctl, F^Unl Attorneys, 204 Doar- 
Irord fit,, Clifraiu. 



WANTED— Moving Picture fflJHlt. F, L, Smith, Amsterdam, 
New York, 



FOR SALE 



MQTOIUTCLE EWISE II. P. hew, can be used for boat 
a r railway atweiier. frid; alao ni of cast bigs, I". S3 2 & Btb Bt,j 
Hamilton. Ohio. 

FUU SALi^Lathi, Iwl^ bicycle iunuli(^ L tie. T125 It, 

Address Admlnairator. Box 425, Wamni. Nefa. 

FOR SALE — 10 H. P. Lamberd Stationary Motor for iiotli GlUO- 
Ifnti (if KctuactLCj used C ■ h -0 munlhis. Firs l cla^a running order. 
ms.0&. KitJi, Tln-wiijuriit*. Ul. 



GATOUNK lAUNCH, 39x5 open 7 H. F. engine, searchlight, 
generator, anchor. Dues, life buoys; In. first class condition. <125 
rate* ii. Geo. Weide, Jr„ il»3 Agn « si., sta, A., uinofmmu. o. 

FOR SAl.K — One RuBocfc. finest mirroarnpe In case with 4 eye 
nieco-j 3 objectives, men- ha rue ill singe and ad;u*UbJc sub-alaat, 
hand biicrolOTie. emmera Lueldfc and ullier attachment*. Original 
□ml. J tsri.utf. Price. Iia.no. C. H. Wood*. H. 301—103 suie 
Si.. Qilcnj|u. 

LCBRICATIN G OILS. High grade for automobiles, Motor 
Boa ct. Gas Fuffliics. Motors. Dynamos, Machinery, etc,. In decor- 
used. one gallon carts. Tu introduce, t«u cun* Tor LUiq Dollar. 
The V ulcan Dll Co., llutt Vine BL. Philadelphia. Fa. 

FUR SALK — K Flat MfeUophOlH in lent tier cast — Form's make, 
fuit Jfl.lrn, fliWjLj jia new — strli far (43,1/G, Henry Ooldmilh. $0 
Soiub High ftL., ColumUjri, Ulii-j. 

FDR SA LE- -■ Lumber yard Uld two elevators on TlT" t. railroad. 
Handles 15M*nu to 2CKP.DG9 huslLela yearly. All in number one 
CO I < dll. it; IK 3io competition, Address. E, 11. K easier, Itapulce, 111. 

FOR SALE— KLErTRK'AL FMrl.VKFll KCHULARRHtP irTin^ 
Let ua> lone 1 L'orrc-flpumlctirc Scliiwh tif Kcraniun, Pa,; price, &j&; 
coat. tllO. 11. C. While. FdgegpenL Qa. 

WINCHESTER RIFLE— Model 1895. 38 -Ti Caliber, 5 BhuL S« 
iuoli octagon barreJ. like new. only El 2.liM ; endaae 50e. bills Etc* 
C, O. I>. G. J, Myers, (.'adorns, Fa. 

FOK SALE CHEAP — A four-years' course at Dom Si dean CbliefiJC, 
ftan Rafael (accredited to Stale University J, Inquire H- W. 
Ganlmrr. 51 BU Huh fit.. Rail Francisco, C al. 

PLATING OITFlT — For plating tableware, etc. Directions and 
hih uI Very BliftTuilile. Acme Plating Co.. AthUbula llari tor. it. 

OLDS UABOIJNK ENGINE, £5 hnr« power, with Apple marker, 
tanka, baltcrj- 1 , COtupL'lC, food order; 4 Imrso Deffluslcr KJLaJiiilte 
emtlLUJl worn; gear clevatiir buJst; awilcb-Imard used on 3 K, W. 
dytiamo. 110 t. I >. I,. witN ewitcbci. iulot llgliir. rbCbslat and Tftlt 
meter, good shape. LCsa limn half rrloe. }. G, Jessup. Clay 
Center. Neb. 

FOK SALE — IN FLORIDA. A general Blacksmith and repair 
business. House. L.oi ami Tj'qIs Jn-dudcd. In the best am all town 
In Florida, Addre ss KOI 4 J. Imrip City, Fla, 

TO IIKtHEST Fi ODER will sell finy-all ds^lat linematlcmal 
CorrMJwmdcrLC^ Hrlioal ad- writing C&nr«. Dr. DcttIm. 30 East 
mm Street, Holland. Mkh- 

FO R SALE — Complete Meehan Leal Drairiny Course. I. C. 
E1S.CH3; coat |S1>.0U- L A. VunaJjau. Wloliit4 F Kan. 

WINCH EsTEH REPEATING SHOT GUN, 12 gauge, good enn- 
ilirLan 118 .50 lakes It. SattH. Ren Lomond, CaL 

^5 HOTAltY POIS'D HN I’Ol'PElt air! " pea nut roaster, only l-no! 
AIho 32o |tu rT hfdomew n.-tuty PQPPCT, $1" If taken at upice. Both 
in goo d condiliutt. I*~a itl Entwori. Hewarrt, Neb. 

FOR SAl+E— Two. Tclctfraph InstnmieniB- Complete. 15.00. 
Write, loa. Daifh, Perry. Ill, 

FOIL SALE— 2 Jl. P. Air Coali'd gasoline eriE-inc, ?<1£.S0. Phot* 
Tor damp, R- o. Hubei, Jr,, l.oiLlscllle. Ky 

FOR SALE, fill, foot power printing press and 30 font of 
type, a complete outfit, $G0. Ulhnr. Liat tor riamp. It, O- 
BnM, Jr., LouliTfllt, Ky. 

CAMERAS. 17 & tO^SCI; IttnrllL^ f2>T List for” stamp. 

5 yg plate view camera, (C.fiG. It. O Hubei. Jr., DmipYilU 1 , 

Kf. 

FOR BALE — CRUSH EL, Nn. A Galea Gyratory Marie Crusher. 
In gdod order, also Hollers and EiiHiiK'r.. Aitdresh. I'. M., Hoi 2. 
KUtl&n A. Onrin na Ll , Ohio. 

THE IIOTOKCYCLIKT, a II.SD magnxlne. for 25c a tml yvar. 
Motnnydi Equlpitn rtd fO- Hammondaporl, N, Y. 

AUTO-GBAFLEX. GOEIIK I.ENft. Perfect tondillon. Cnst 
5100; aril quick for (55. E, tVagrr’ Smith, fare MurrlM & Co,. 
fmurteti. N, .T . 

ACTCNRiRILE GARAGE aim <?encrjil Shop for ixlp. A Mood 
business. lArCBted 1 ti a tb riving weatarn town. For information 

address C, L- QlnMlm d B1 e Ti mber. Mont, 

“ I H. C Mirluo Engine, nener unented, tfSn. Jutamta, Ke- 
wnnnji , Jod, 

40 PAGE CATALOG -, A“ of paw Mutoreyele AwtfSOFles, Free 
lor the asking- Motorcycle Equipment Cu,. 1 tFinimondsp on, N. Y . 
“FOR SALE— Automa lie swta water - carbqnallng count , in make 
ym;r own soda water, CueL $355. Gnod aa new. Fer (T5. 
Willi am Butt, ColutubUB. Ohio, 

JO IIKAIl of tuberrulih tested freeh cows; very beat high grade 
Hnl slel tie; call on or address Harrl * ThonUen. Ankeny, law*. 

Ft iH SALE— <1 Ul fur"" Biivnge 111 Or, Caufetft; ail good 0. 1 (tdl ( Inn. 
G, J, Tii-nmpson, PelcrBburg, III, 



FIGW £a tlila for a. IrndFf A 1|* hbrac Indian Motuircyt'Je: cli- 
fflne, a!s& He-82> W'tndicsier rifle. f3i*. G, II- Higgins. Klttery 
PE., 



FOR BAT,E — 3nxl5 ineti Hwnm boiler with 55 brass lubes. steAin 
and water gauges whistle, try cedka. injeelur, H,ifcly vaivc, cl can 
out plugs, blow off tTick eotupiete with grate*, no water leg. Ili 
IT. F. S Learn Engine complete with Lubricator, governor, nil cups, 
throttle valve ind l^niHU for taking up wear. Above aulflt 
S48.0&. Will send plmlo upoli request. E, N. I>, I>Jihlherg, 8X37 
Prairie Ave-, Cliloqji, III. 



FOR SALE OH EXCHANGE 22 callbut Marlin repealing rifle. 
12 gauge ^Ir-tik barrel shut gnu, (L power Turner- Reich Hlnocular 
Field tJInsM. Guitar ami muaJc aland. Jledkal battery Loeke 
Addliig Machine. Chamcnbuii loathe :it:d tn-ftll saw aitadrniifctl. 
Make an offer. All In line order. F. Clifton Lewis, "(nKi Hie wild 
St., PitLaburg, Pa, 



FOR SALE — ffUl I, C. K, Mechanical drawing ran rue. ^18; En- 
eyclapcdla C422 rwripti, cost 5 Lo for ^2.50. Jusifjdt Fergusork, 
ArmountuJc Sta., K^usub city, Kan, 



PAPER. CUTTER- 2.1 Inch Hero l^aper Cutter, cheap. 39 N. 
9th St., rhlJadelphla, Pa, 



WE ];:mw of a dozen paleidu that fan be bougld at a Email 
crat end used at a big profit. Benjamin. A Bafsull, Patent Attys., 
S94 IMsfirbarH Pt,, Ctllragn. 



BUT HEBTETER CARBON PAPER ami Typewriter Rlbbona 
direct and save the retailer's 1M [HT ccul profit, Carlton box. 1G1 
eheels, (I; trial, linun Hhects, 2H cents. Blbbona, all typewriters, 
aaiy color. 3S cents, i’uali with order. We prepay charges, Rest- 
ever Hibban A Carbon Co., 229 Broadway, New York, 



CHANCE Lc buy a by OirresirtmdLTii-e Course itl half prlre. Eoukn 
(O-Dfl. In sets (Be (LOG. InatmctkKn pajwrp © $l r qg each. Get 
further details. Box 22’P, b^aji Franclacu, CaL 



FOR HALF — «mal| new gaa or gawline engine ii bp, Edlnplo, 
reliable, c 'c nuju leaf. J. E. Plunket, 4"-4il S. lelfcnaQ St., 
CMcajo. 



FOR SALE AtkSut 3(3.9(19 brlrk pallets, a a pond ss new. anrl a 
lot flf racktu cheap. Kelly Brothers Lumber Co., Culm, III. 



FOR SALE — A atnry reprinted from Popular lfiv»hapics sittUed 
"'The Troubles of Use Trouble liuruer." by C. ii. Carter, CoTraihle 
of amusing solurlunE of aerioua dlfitrultles— why pumps. aLr rum- 
Eiresaors. and gaa engines anmetimeii don't ftfH'rale. Five cents a 
copy, postpaid. Popular Mechanics, 2 25 Washinctuu 51., L’lii- 
cago. III. 



STEAM CAR OW \EHS-— EubstTrlbe for Steam Untar Journal, 
monthly devoted to ateam cflra. 1490 Walton St.. Ilunver, Colo, 
Prlw, 15 eenta 'ropy, ll year., 



SALE OR EXCHANGE 



1-3 s [L KALE — WJrclesa bin eivrl nl h , .sending 25. receiving S5. imtn- 
p]et0 set, 49 CetUA Frank Merritt, 51 Maple Ave., 11 cd Dank, 
N, J. 



S1G9 MECHANICAL ELECTRICAL Engineering Hchnlarshln ; 
*rs. Hass Viol; will exchange for Power Print mg Press And 
outfit. H. MtH'uy, Sandusky, Ohio, 



<5d I. C. S. complete itnok ketfl hi Cuiirw <25, or diamond. 
Addrexa, M- G, C-, Box 3$7. faiwtan, Otis. 



K5'ANS VACUUM CAP fscsTp UvutSMllO. WiU sell at ex- 
change. luu Lincoln EL, James! own, N, Y, 



BRAND NEW Silver '^datin' 1 slide trombone, gold liell, lyre, 
orrhifi ri hLJiIc. leather east 1 , f(tr motorrycle. Charles S. I'rawfon], 
Wl Li lamsporl , Pa, 



ACTOMOHStLE FOR DLtUONDS, Gea, Kehemmel, Wnpakoneta. 
Ohb>. 



REMINGTON and Oliver typewriters, cameras, pliona-grapli.s, 
records, Singer patching machine, Wilkins uinhn Lisifper; clifnp 
or trade fof good mftlflrrjtlr. P. O, Itdk 1G,1, Germantown, Ohio, 



ANGLE iroh JLUltii rilhnittg pwire; never ueetl ; want matorcycle or 
1 lithe, h Srlmiklt, E, Minor Sl„ South Bend, Fnd. 



NEW ls-1 fotir-oyde marine ty|ae engine on Bkitls, complete for 
lathe or cash. Ge<». LuLng, 1899 N. 7th St., Cheboygan, VVk. 



Tti ]'1X CU A XGE- -Moving picture machine. Powers CamtTgTH E>U 
19GS 3L, complete fur motorcycle. A- E. Itel.ang, SljLnKunie, Ohio. 

FOR FIX CHANGE — iVfc H. F, Slam ILunnhcnit for MrKOTTyrle or 
good Gaaollnc Engine. Marine or AlltO, C, 11. Flynn. Newport, 
VS'a h3i . 

FOR ft AL E — Fate 1 it urt cnnl gannr ; cash Or trade for an Auto- 
mobile in A 1 condition. Cowl cliguce to m^ke money. Address 
Burton A. fttaley, Vnslc-r. Neb, 

fixtt Golding preu, for f'yole motor, Ii3 Wm, Corn fug, 

N. Y. 

CEDAli CJltiSTK from factory tb customer ut wholcaalD prices. 
Hunter Cedar iliMl Mfgr., Huwmrr. Ala, 

HAVE Large Automobile, want soiatl ear at llano, Ilcodlcy, 
WflcfdTvIlIc, Tnd, 

EXCHANGE OB SELL yi-»ur motors, generatprik steam and p*o- 
llne engines, oamorem, magic Eaiitcrua, plsottOgtapb a, musical In- 
Hlrumonla. real estate or anything of value. Semi 4c stamp for 
brat lending [itiih. National Exchange Co., 423 CbpfltmR, Bt, 
Dnjia. Mo. 





POPULAR MECHANICS ADVERTISING SECTION 



n 



PIANOS AND MUSICAL INSTRUMENTS 



ANGELUS- 1'iuftu Flayer, perfect eeuuliti-Gn, with muehtr, $63,00; 

c.;ta.i is* jutAcJiwl in any piano, trust over Alts, King, 

2fin West imh bL t w, Y* City. 



CONN ALTO TRQJftlHlNti in ea&i;, silver and gnM plsHd* 

Drawer Hu, tvaiinevHte, U. 



GENUINE HAkUAINs IN HIGH-GRADE UPliUWT PIANO?, 
slightly used j 1 1 > i ri iiuc ms; & Klein wayt fruilt FS50 tip: ft Lyuii A 
IleaLys from BUfiO up; 0 Washburns from S3WI MP.I 7 Knubes from 
$?r»tl up; :i GLtkeberl ciffa from *230 up; a Jay ordLuurj second-hand 
l. : Plights *73 up; also ti wry finrs l’nrior Grand planus at about 
half. V\ F rl to fur full parlkulurk, I'aili *>r two jracra* lime- Lynn 
A. floaty. til A (lain? Sl..„ ChleaBO. Wo ship everywhere On approval, 
Fui Eiist euitturute with every pi amp. 



MACHINERY FOR SALE 



FOU SAL L— A sei’iisj'l-hariil upi-l^bf sHsam engln,, GsS, g-horsa 
power: in good condition- l'eter Truue Eoruu V « unga lowfi, c 31 LljS'-- 

ivfci^CT^v^ - itruT“ ^urivl-iiarui Brapa and lion 
working infu-liln ery bought ami sold. Let me kUuw yvur wauls, 
10$ So, Dreplaliios gl. t C.'tiiekKO. ■ _ 

1 ^ n, l", Engine and boiler. 130.00, Gil in. coiling lau, 1*. CL, 
IlS.i’UL llfttli in guud rtHidiCinn. A, II. Vijjh, Udilu'tMr. Midi, 

FOR KALE— O as Enjrlne ISl. Mary's) complete with itEJ ntluch- 
manta — iTvenljf dollar maguCta, fir. 1 ., £ t2V<-i- oissh buys outfit I ». b. 
Sidney. o. A rare ha renin, Write quickly. Sidney Ekrator & 
Mlg, C o„ Aiitoi?, Ohiu. 

FOR SALK — Sn-H. P. Case engine and 3 11x6 ft Caaf-SflflU aepa- 
mtur with aiiarliPiffiUi. IV. J. Uptunijjid, Aberdeen, S. P, 

I’OH SALE— "liB n. screw cutting lathe: 21x9 ft, iron I'limcr. 
Hotivy BackgrartMl «1NL1 press: 21 In. YVund 1'lancr, All In Uhc. 
Variety Machine Worlka. Elmw»ud. HI, 

FOLl SALE CHEAP— One 3 F3. l\ tl.i wlliie Ermine itimtl condl - 
tiuii. Write fee iSirliclllfliH, Ji>hnenn Bros,. HpiYiLitdal-e. Ark. 

\\\ A, JONES FmrNmtY~X~MA.cn INK CO,, no W, North 
Are rJ ChlcaEO, are eai Dffl fl vp mn nil Fact Ltrtrs uf I’llVleya, HhaJlhin, 
Ha Licertta U**rfi, Friction ITudOiiCS. etc,; fact, anything in 

llio k run or steel lines Of engineer*' mill and foundry euppllefi. 

our display ad on pairs J24 ot this* Lstic ur send f^jt our 
pHjvrer irsnsoLisaton cataloKne, pocket sLm <A17). _ 

M 1 1 1 T xr. 1IACHTVF, — La ran Universal ; larfcc alnoU machine 
ttMila. Weatern JiachixiEry CO, ( h- ; W . Sixth Si., t I ucl nr, :t L I, O. 

FASTI n; OS OH FINISHED FARTS fur Commercial M«lorr* 1*12 
to 12 j L, p. OyuaruLifl 2 to 10 UfllUs t'cmiilete It^lshed ruacliiiwa 
at low prices. Armature discs 2 to G ill. dliiPMtor. t’utnm itmtors 

7- B to 3 111. diameter. VI to AS bars, Twe cent jiLiiaip for tirduliir. 
F. Jf. Aver 111, .TOT 7 Hi Si-. Buffalo. N. Y. 

M 11. P, paaollne eEiffnv; Etne- BliujMf. 1. U, MeRJoa, Xesa City. 

Kan- 

POU SALK — 25 H. F. llussell (iinrrai Utility cotlue^ Wry Rulu 
UHad ; at a Lai Kulii. Lowia, B adn o r. Fa. 

FOR, SALE — tiArolilie Famine nulomnblt« marine aiKt staiionaiy,. 
ii1h-i eaatiriits. Heeend baud oua* Ukert 111 exchidlge urnl for wile. 
Apply wiLii BtanRi^, R- W. mchnfdwn. H- Nu. 3C, J^cor ia, III, 

J.'OR SALE — '2 25 li F. Steam Engines; 1 T“i-1L F. l^ortahle 
Boiler; 1 H-IL P. Boiler; 1 4-CyHiiiLL-r Automobile; 2 Small Air 
l loaipresEors. -CICln J, Adams. 30 South St-. Now York, 

A large lot of 2 niT i H. P. M titan4i«i” verlleal gjunlJnS Cn- 
KiuuS, mounter! on aklds. water cinoletl LypC. w i f 1 1 timfc anil ell 
apparatus ready to run. Four cycle type, new enrfnrei in original 
crate lit- n Ijont one. half new price. We have mabj niaLra 111 Ivoth 
now r L ntl ityt-d OLltlliS »n hand at all times which we tell at about 
one 'half now onst and with the same suarauU^i, Colljftrne ilft:, 
f H 0 . p 30 E. Ttnllatia St-> Chicago^ HI, 

SAFETY (JATE lliO-NK for cLcvalurs furnished hy us. lfak .0 
yoilt Ofl II wood -hi i rk from our hhur-ptlrUs. Si mule, durable, clu^ip 
and safe. Elder aiaiiiifactiirin* Co,, ImiianftD&lm, lud, 

BELNITI SHAPERS ANI> PLANKtis. IHk'i’l rrlirle moeFLlnefl, 

8- Ln. slLiikc, ID -Hi. Fravorae. Splendid KwiI.h for maelilria and re- 

[ii-dt shops, aaragtn. rW, Seui) tor ci renin r and prh vi, C. li. 
i 'hav e ni tie- t 'o. . Jcrtv c y Ctty, N T J^. _ _ 

FOR SAKE — llBhnllt Steam EjutUib-H, Boiler a, 1 'iiiiiih, Heatera, 
Maohlufl Tents. Tanks, Saw ?,ILILsi and t Si: 1 1 to a I Machinery, all 

lilmli jl 1 bargain prim, t. ( .:l ua know your wants. The Randle 
XFachFnery Fo-. 1701 PowerH St . i 'Ir.cliinutL 01] In - 

SOM tTHIM; NEW Fn Foncr. c lllnvk Mm-hiiie Miai-rsc ; Pier jl ml 
Omaiiu'lJlal Molds. Write for cfirnlara and prlee*, Frwrtdr Bros., 
2 ~,2'2 l - 1 1 if 1 i .1 St.. ~RTan,Btiin, IB, 

FDR KALE — Engine lathe, ewlngs 914 in,, takes 25 ha be- 
tween renters, Fumpicic *1111 fnlL set change gears lo cut all 

sl/p tl treads, 3 to 4ft in . i price only ?43,5&, Address L, F- tlram- 
mra &. Hona. AllentOWiL Fa 

FDR KALE — Complete act of cuellngs uRh All material and 
screws With blm,'[>rjlt! for F i h- P. horizontal stall- iinry fUSOlliiO 
engine whh gnmiinr; pi lee, lift. Comet Motor Whs., If W. 

Ma dison Bt. t Cldcaao. __ 

A, n, McDonald. New ami seennd-haud endues ind cugiue 
repair^. t'i" YV, Monroe fft... f^hleoljm 



manufacturing machinery 

LET US UK Y(ir ic h^’TUitVI _ AImlel and experimental wort, 
dleiif tools. imJ joetal h,[KclnllLc!i. lieidgnera and Jnulldtra of 
special jnschlnetT. Advance Tool J(c Machine C(F N 2^7 Kn. Canal 

Kt., ('hlcaiD, HI, 

{~1Ta TTAN(HK 3 A PATTERN WtifiRs (1>F, F'hattanodgn. Trim, 
RrUllemen : — You did n gm.il jnh on tho wood fn aster pxllcrn, also 
Ehe non*rnt>-lnoMf Brass Hull l>0|E Cate you Fiutde from if. Make 



WE want fnr manufacturing, dies, slumping, Bpinnlng, casting, 
plating; Funs flpeclaJ fadlltlfs for monufaciurlnK iNilcnt arl teles, 
ffic<;Lail miichiricj-y , luols, Hu nidful work hi ul] Uk hranohest. Ia-I 
us develop ynur Idea; get our estimate; if imutc in metal, wc uiakn 
It, Nftilnrutl Stamping A Elec. Works. 157-1(31 JcETcnsutL Kt.* 
I'hlcagn. Sue display ;u.L t.-rt page lift. 

I>|I5S». TWlLS, AND .METAL HTAMFlNff MADE on short na> 
Hoe. Allan Slatnplng * Flitting Burks, HS W. Jackaiin BLvA, Chi- 
cagcv. IH, , 

FilHII1 r ALY>"L r FAf’TlFltl Nt! r motel BpechylUM* palLenin, mudeltj, 
export menial work. Iron, ReaflS ftted Alutidruirii eastinKS. North 
t Chicago T'Mil vv.iriu, North Chicago, 111. 

Ill PH A 1 "TOM ATI C KV I HI Al \LlC itAMi Wmiv* walfr by water 
power. N"m oCtontlorL: nn expense; 2 feet full eloviHea water 58 

feci. etc. iTiiar^nleeil t’atoLiguc free. Rifo Ram Cm, 2131 
Trinity HnlhlJrfctf, New York City, 



PATENTS FOR SALE 



kale dr royalty. Patent mi sheet meini nrivertsaing nnv- 

elty. Easily slww Jra.Kj, proltl. Kxecllcnf article for mail order 

business. J, ii, M ahoney, 25 Thatcher at,, Albany, N'. YL 

FOR RALE — I'nriM- ori jlemovahlo Furnace Oven for use in 
dweUlrig house 1 1 eating plants. WR| fit ft!iy furilaOC without in- 
ctiuvcfllenee. A nanney - n ia ker fur utiu'o and furnace manufacturers. 
Patent will issue shortly. For foil panlntlars flddresH Newel E, 
Khirms, Inventor, 2100 Aldrich Avr.. Minneapolis, Milan. 

FOR SALE— Patent Nn, Gift, 5&G— An I oru n t ic Foullrr Pieklivg 
MiLohlne, Three utuchinPH- can lac worked hy m if niim, T. G. 
Griggs. 101 North. lMh at.. East Orange, N. J. 

FORTUNE FOR MAN CFACTGK EK^I MeeiianbV 1 i,m|» or 
KiteHjL I L L bh. 3 PatiehlA New MeChari le* Com hS nation T(h- 1. Suro 
Mont? Maker. M-caaitrSng Faucet and Vehlcla Tire, Fortune ht 
tiny of theatv only Aliuiufaeturerc* nut w trad. Patenter. 1 is Oat 
sc, Brooklyn. New Turk. 

1SUYS Twfl Viduahlfl IF, K, Patents tun a perfectly ellc* 
i‘esa#ul roller wirntoW screen. 7fir ruvvel ft-nturo uf d tielriK ab- 
snlutely Invislhla when nut In use and instantly and auToUtsUically 
Lu place When Wanted. Recti ra men. tL jt for uulvorwtl nse. lJ. W, 
Wadswortli. Rapgnr, Midi. 



i h ATENT FT)R SALE — cbeap: on luniMbald novelty, Oliver O, 
WlftJM, 252 Hendricks Kl., Idplruit, Midi, 



L HATE PATENTED a hallows linsnna fehJti ; uubreakaWe. great 
seller; will **pl| whole or prefer JI jU simp rlglilr. Roekw uod, 53T 
5th AvC., New York. 

WILL SELL PATENT RIGHT la Cuui Una lion Hay Hog and 
Basket Rack for SI. Hub A t'mtun^ for a petnon wlm will s<;'ll 
it in b wuship and Oijuntry right, I ^linraiitw you will clear tbo 
ll.lW 1« fwiv mates, Addresa find come and see Cheater Ktrufiliar, 
Waahliiiiiuti, III. 

ILVTENT om labor aarlug Einrelty, household necessity, no- coin 
ia*tltlnji. just cue. f. Wihoii, Moblh^e, P*- 



patehts 



Patents stH.it for r> ju-r cent, We f - tco aates by consHnt 

b dvertislua. Send fur plan, Talent Kales Go.,. M-L-rcEianLvillCj, 
N. J. 

INVENTORS t YVrhe fur 'TNVENTtJR'R GUILE 1 ' ami my ONE.* 
HALF FREE OFFER. R#L 2a ytu. WUHkbl X .Moot A. Wash log - 
ton, t>, F, . 

I^ATESTS HEFLTilBU — L. vh-ju mts ptn-ker i-.ntpaubiu fret. Send 
descrlptlnn for free opinion. YV. N. Ruadi, Jr,, MetZercill llhtg . 
WaH-hlngluti, D. C, 

I NY’ E Nl Toll ~ ii'HO IVIKH TO KELL outright or *n royally, 
lih-ase cmiimu nica le »mi Meehan iu.il Engtneer, £$Ut SL and 
Boulevard, Rsyonne, N. J, 

PATENTED ARTH'LES Jl AN l' FACT! ’ HE i> In euntraci, Bou'l 
let yuur pa Leri l lie Idle; WC make db-x mn'J I'K'I'i, a ml imilulfflutHTe 
ynur n rf tulo reurly fi.r market. Why not write nm 'l SuutlierU 
Stamping * Mfg- GO-, li, 1'-. NflftUvIlIc, 'Term, 

PATENTS SOLD for 5 tw-r cent, Ue fnrcc nlcn by conatittLt 
nrJvB'rttsiij£. Ketid fur plan, Paleut Sak-a Co,, MerduinlvLlle, N J, 



PATENT ATTORNEYS 



PATENTS-- Jl '■ down a in. 3 per muntli after appILczLbm lit 

fUei L Kend alicteh for free report. Rlghepn icferr-nees. I^ang ex- 
pt-NeneL-', H-nn-k free, flbBtl lll]lniu,rL, I'u tent Lawyer, YL'iJr'i. tMtrc. 
Cl cvelalliL Ohio, 

I'ATEN'L'S -For a f'anndinn 1‘atent and prompt attention, write 
me, 1'aleiitahlllty Certificate nlvcti m secure 4 purluiT. Mud 

fur free booklet, liett li. I'.!i n.n^tt A- Co, r Ottawa, <Jut uric. 

>’ ATE NTS GUARANTEED H> eort-r your wtLole inTentlun, TaUtn 
with OlllvUI tixitjuliifrs, win belief Uian hinilUii' of letter writ- 
ing. 42 years practice. Monk free; auRjcesi lams H Itiveniwni ; 171 

cuts. YY r . X, Steve ns, IfMjS Y'a. Are,, S. W,. WiiHlilngtcni. 1>, C, 

” IlON’T Sperid ll”doRar en Fntelilif- until you Mve read our fjco 
bonk, Re njaiuLu A llTisett. ?H4 F St., Washington, O. C r 

T'A TIC NTS - -OeOr R. Tew, "Patent lawyer. 3lfi- F Si reel, Wash* 
in Eton. IX c. Fcrsunal attention io every tase— a matter nf first 
Irriportauee to every client.. YYrlte for term is and refert-nemt. 

Patents, TRAPUMAUIvS, i. r OPY RIGHTS, ltd l able service, on 
reasunubie terms. Advice free. YY’a »bl rlgtou cohncctiub. Ikoiiim- 
lLitn.lt & To.,, I S3 ILi rnlctTph tjt.. Qhleiiao. 

IMKIHTANT NOTIGE -Read roy oils - half niLge ftd. ou pegc 
IH nr Hi is magazine, relative P- piMerita, trademarks, etc, SfH.-dirl 
offei-B, i.’iiiilji huMl Id (be ml. E. L. Vroousau. Tatcut Lawyer. N\ ttsli - 
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POPULAR MECHANICS ADVERTISING SECTION 



PATENTS — B, W, T- Jenncr. patent attcrncy ami mechanical 
fclpcrl,, GQS F BL* Wa a hlnslon P D, CL Established LlHk : !. I make 
an luveRtigfiitifm and report if paten L can be had. and thl Msttft 
t-oat. trend for full information. reaiaurad. 

TWO BOOKS FREE* Shepherd & Campbell, Patent Alforiieya,, 
2HA McOJll Bids , WnillibKton. D, <?.; 244 Canal tit,. Now York; 
Kimball Bids., Boston. Patent* sold on coraraiSBlcui. iTOnrSt ser- 
vice, niNidtitt r;Ll.es. 



REAL ESTATE AND FARM LAN DS 

WE AKK E.VtJAOfcll In I He most won dcrrui development evolved 
In yeara by sclent! A l- HurUcijlture. A dcvclopiiii-ht 11m i meaiiS 
Immense fortunes, and which will actually produce dividend^ for 
general inriF. Anyone may secure u share IN Ibis HpltttiUtj horUcul- 
turul enterprise by an invest rm lit or only Fifty dollars, or A 
guvlng of Inn ren cents per day for a short period. laM u.i prove 
In you that fifteen of thenc shares wilt produce on Income of 
One Tiiopsiind India ra a year for you, 8end NOW Tor ntir book- 
let "Dividend* fnf Generations. " li la free. Combination Or- 

dinrd Company. ]Ofl Milk SL. Boaion. Masa. 

FOR SALE-— Lots in Sulphur, Oklahoma. the great health resort, 
will make you SHIRK, mi your Investment. Write for our free 
booklet, Sulphur Helglirs Land Co.. Sulphur, Ofcln. 

FOR BALE — Corner business lot In WninliEfl. Okia. Just com- 
ph-thip $ I MU HI worth ft CiiJletetC Walks around it. tVI.lt late 
13.544 fin co all. Advancing every day, hut need money, T* V. 

jobjipinn. IWw_ City, Teg. 

F(Mt SALK- Land ]iiliSii[( town in 5 mirl 10 acre Iraels tutlsde 
for Orange*. Figs ^r vegetables : terms easy; a SOfld time to get 

a home, Acltir™ Levi Paul, El CampO. Term, 

FOtlTlTNKS are brine made In the famous Sanford Celery Delta. 
A ropiest ivlH tiring you valuable Information, Howard Packard 

Jjanfl Co., Nflnforrt^ Fla. 

FlUi .SAI.K — aerra heir llUfllBUOPti, Ule|i. : 100 clear, l h jn 
timber; no stumps; S4 an acre- W* Fisher, 7405 Stewart A»„ 

CTilcug-i. 

1 Hi El 11 t-V fniltp hoat the nerld. Orchards nel 15 la I4n%- 
Safe and pound. Large nr am nit orchards sold on easy terms. 
Write W* B. Ewim. Dallas. Oregon- 

FKE L H^YERNMENT HOMESTEADS, Nearly a billion acres 
vacant, Official II 2 -page book, M Cn u'rmni-f nt Lands." describes 
lands In every count? in Public Land Stales Haw la get a 
T!omrs<teaft P Irrigated Inn da. etc. Price. 23c poslpatd- Webb 3’jlj, 
Of., I>rpi. 3B n, Hf. PpiilL Mftm. 

BUSINESS CARDS 



KVKRY RNfRM workp belter when pocked with "Eureka Pack- 
ing.” Ynur dealer will furnish it. 



BLACKSMITHS 



tllkll i HlAl 'K.SMITIIR are scarce and bill few learning the 

trade- And the smith fuimi first nf nil profes*Ior>a or imdes. 

The smith must ulcike The Inula first for all. Be a Master Mechanic 
nmi eapcrL steel worker by using Toy's Tj-e-nt t;w on new steels ea- 

_ plaining bow to work them. With my m el hods and welding com- 

pounds every heat will be a solid weld. AJ*o MVenly-flva njTidern* 
ciiay ways l o r|o hard John AIh'? two -colored tool ■ tempering charts, 
rhflrt A explains m mealing and hardening. I'hart U explAlnn 
tempering all ton]* to o Riandard- Alt fur flue TlAlllf. Ynluable 

aamtite* free. Fnod ImTay, W. M, Tny. Sidney, flhln. 



CEMENT 



IF \k|T WANT the bus! 1 n formal 1 o n on eemtnt *nd concrcli 
cOdaircEclinn P iHihscrihe for Pnisi-rete, lending cement and concrete 
no ml lily. Samtite copy, 10 cents PonCrete. Ei3 Newberry RLdfi-, 
rXdforf. MErh, 



ENTERTAINMENT^ 



tt'Hiij. any onimary ctiaractcr, 5flc; Comical TeetH P 25c; fien- 
ulne Hair Midkchcn, 2'c; Genuine 1 E ;l I r Be.trik, 7"<r: Full Bear I 
?1 "Q; Coin I cat Jop 'Vosr Masks. ISe. Percy Ewing, Decatur, III. 



LAUNCH AND STEAMBOAT MACHINERY 



RAPE ANf» KT. r KE. therefore NOT aanoline. EcanniuLnal and 
long-lived, therefore FTI’AM NnUiLne complicated or bncertain. 
3 tnilt to order 10 meet conditlana. Catalogue free Ylarlne Iron 
iVorkfl. V. IlaEsted Station, I'hjoflo. 

LUBRICANTS^ 



LUBRICANTS, nsboaloa, graphite and mica candle* for la sC 
pulley* and thafllnga; no ilrlp; no dirt; ectwiam leal . Swain Luh- 
rlcalor Co,, 2f,0 E, Lake Rt,, (him go 



MUSIC 



"LITTLE BUtiWN - EYED LAD." 1 Creutcsl *ur;g auccesa. plea sea 
everyone: Bend centB for copy. VHTdteland, 2d Lockwood St.* 
Proriflrncf, R. f. 

SHUKT MVPlC, I rojplea for 2l»c. A iioflnl will bring you our 
long ]Ut of all thi- popular and lateit lilt*. Semple's Mlldc 
Haune. J in I 4Ve*( Ave. , Norwalk. Onri. 



RARE COINS AND STAMPS 



STAMl'b — 2"- ■lllfcrchl Belgium. Uouiariln, India, tie., life; 7 
Japan, fir- 1 Mexico, 5ft K. L. Totibnt Cd.. 1414 Lnwe Ate-.. 
Cblvano Iffijrliils. HI 



RAZOR SHARPENING 



SAFETY AA^Ult Blades ilrdlhnl and sharpened better 
than new; 2 ctntn each. Five yrara* oucL’csa. Send f^r blade hag 
and circular. Herlro Si ropptng Co.. 134 Bbelby St., LH-troHL 
MlctL 



TELEGRAPHY 



TELE1; I:\PHY laugltt atilfkly, B. It. wire in Scliool, Living 
expend earned. QmdualPrt asalaled, t'orrCBDortilenL'K 1 course |f de- 
Fired. t "u i at" i guv free, I bulge's Inal It tile of TrlekTuptiy. luth St.* 

ValtutfaiMP. I lid. Etttnhlj^hed I ST ■? 



TYPEWRITERS 



TYPEWRITERS, All DUkeih. ClllgTiphi* $5; Bamnumd, Voat 
wnamms. UepanLi.iire. flit; llt-cuirjgton* ¥ia; Oliver, Underwood. 
STH- T'car's guarantee. Sortd for calaL>aue. Harlem ijTiewrlier 
>J|,* Pept. E. 1, 213 tv. li&ih bL. New York, 



FOK RALE or trade. No. 6 IlvrairiKton typcwrlief , iHne OOHill- 
flnn. 825.I.UL W, T. Plumm er,. 28fl j,;i Salle Si., Chicago. 

TYPi av it iti : its H to (10- F.very -wie guarantfod. Mrt - for 

Stamp. ILifaerl 0- Rtthe3 P Jr,, rmui^vkllc, Ky. 



'nTEIYLITFR BA UC AIN'S, CiLlilrnpba. S*; Bamntnpd*, Jilt; 
P4lckcusdcrfers. tI2 : Remlngt cma. Jt.1 up; Smith ■ Premier*. flS up. 
All make* Yj to <,£ prloe, Oft lllustvatiftl ratahhinic arid bargain. 
Hat. Mlnncaula Typewriter Kxcliftiifre. 317 Hennepin Ave., Minna - 
apotlH. lit Inn. 



MISCELLANEOUS 



NEARLY l.flW FORMULAS nnd trade secret* In 404 page 
cloth hound volume, only 10c, prepaid* worth |U, Chaa. T, Schanlz. 
Beatrice. Neb. 



I.iHU'i GOOD White FhKlnejiF 1'anta, $2 .(HI. Poslptld. 100* tiOc. 
Comutercial Printing C*. L Marlon, Mich. 



SAMPLE FREE. Hik Mariuy in Marcufaf luring. Enameled Rlgns. 
IVe teach the art Tor tl.110. Samples free with a Filer, Western 
ijupply f’fl., Bus ri’Ef. Stallon H. An grits* Cal. 



LAPTEV* send 15 rend. Dew pf Eden; npw perfume; its Ptior 
fs Everlasting. F. W J fill son* R. fiO, 3541 Cottage Oriite Ave., 
iTilcigij, III 



YOUR FAVORITE MOTTO hand Ivlf.-rvd ml tievcled card- 4 
lines, fjiic; each nddltlrmul 1 Sn t-. fhc, lY^ter-calar rittwratian, &pe 
extra. Edgewaod Art SLudlo. I.agan Square SLaLlmt, Clilcaga. 



COIN MONEY nt Home, spare IRuc. Selllrtg (hinga by euuEI. 
F,ftvy. no capital retiulrcrl. My large volume tell* haw. Con la till 
pointers* selicmcs, direct Ory , etc., only HUo prepaid (no stamps]. 
Worth 45, nns, T. HChamsL Beatriw. NeV 



SOLID GULB FOT NYAIN PE X, 6Jc Meney Order. >lnney hack 
if nrit right. Catalogue free. |l. C. Tubb. l&os B UroadWfiJf. 
Naphvillr. Trurt, 



THREE THOUSAND FORMULAS, 51 y 346 -page volume oT 
red pea and trade secret a, cluth farynci, c-nly 73c prcpaiil. ttbrtli 
dollars. SLttlErindEou. gnarantH^ed, W'lley SantleMwi, Dept. M„ 
Ypsllantl. Mich, 

BE A T OT'B OWN BOSS— Make U dally allretlhg mirrors, Any- 
Dni' can dll Ihe work at liome in spare Omu. Wfile fnr free 
t>ofiklei and onraple, n F lledtuond, l>ept. 346, Ronton. Muss, 



LODE! No More Piiticlnres, Old or New Bicycle Tires, sample* 
and partlculii ps free, f'rewctit Specialty Co.* 21 n Crescent Are.. 
ItDiTaEu, N. Y. 



W1TY DON'T YOU rtirtrge a nil n rtet; Yes! half dollar fur ynur 
formula fur making Mechanic's snap. Il'a worth It. Writes one. 
Just Hr u wnrdg to expre.%* your Mechanic's soap formula— simply 
great, said another, Made enough for ten cents to lust me a 
mouth, and H'k n great wap, writes another We have hmufredg 
of enthusiast i r letters aleiul our formula, Send leu vents lortay 
and set ihe fnrmnl.L. fiivRp F: rmu!n i n.. :i"j Niagara f<t P , Budalo. 
N Y 



printtno- Tnj miroduff vtis t»nm return vard on 1.440 u»i 
grade XXN (3^ white enveiopea for J1.75; 5*404 for $7,50. O. J. 
Myers. Codonii. Fa* 

PAINT REMOVER FORMULA and SnairuetlOhs* 25c. Bigelow. 
IlltHJiiPlngtim. Ill- 

PHOTOS TAKEN and tin Islural in U 1 minutes wltli m>" $L Wm - 
I rig Frame, Rl^lou’, Rlaomlngton* HI. 

“TsET SANDElLSON'rf "3004* FO It M U1AS.~ Tlicy're wlrnltrk - 

See classified atl. elsewhere. 

CLEAH-O. It keeps ift-iliran clean and ffniiu gleauUng. Rend 
25c fur sample amt tM- ifinvlncfit Agents wanted, hjg mmiey. 
Clear-O, LC44 Board nf Trade, rpltlhibus, O, 

1,040 BUSINESS CARDS. 11.75, postpaid to any part of the 
P. y. }’. Mills, 3(0 Board of Trade. t'DlulUbUH, O. 

FREE! For sis munlhs. Keeps y(HJ In Iwli with Wcfltmi 
progress and mining opportunities. A Pintnl brings il. IVrltft 
The Nevada Review* fU Dearborn St.* t’iileii^ft 1 , 

50 IXiST CARDS sssorted, Me* 100 Cii III ug Tanls, 44c. 50 

Wcddlug IjivltrllDils mill 2 Envelopes, 42; OF K'4 fiir $3. FI amp 
for sample. H. A* Phelps. Rng 65. filovcravllle. N. y. 



FREE — FREE — FREE- To advertise the Celebrated "Halo" high 
power le lines, nt- will gWei mm item CamcTn and complrte Outfit 
io r,iiyoiu’ srii-lliig 35e to C'OVer piteKLlitf jlIHI inalthLg. Hole, 10 
Argyll? SI., Kfetdl . 5ta*4,, A dr, Ikt*. 

I 5IAKE nent drawings from nHigh akeP'lies. Prelim hiary elraw- 
liig fret. Gond W(>rk. Reasonable. Write. W, W. Daniels* 
U k 'jO San FinncSsc’D Ave.* St. I*ouls. 5Io. 



OCR MAIL ORDER nreprisMtlnp 3* tlglH. Batnpii? — Lllerjitur* 
niul instruetlnn* 23 e. £b?ud today, coMMcrelal c&,. 5 tarlan. 
Mich. 
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silver PLaTInoI Gold riaiing:: Copper nating- without 

battery, or mercury: and tn I'iata Metals with Melted Tin. pour 
Formulae. 25c. George Cook , Sliver II I Li, Milford, Mum. 

PROCESS OF META LT JUNG Flowers 'Fm’ 1 to anybodr, tidl- 
llijS me what Formulas they want and eni'toHe's stamp. My formula 
collection cmituins furjouiui fur ever j- hotly, Write me yutir watiLk. 
i ■ i-i i rgo- L. Cocdr, Foroiult Spwlillti. Milford. Maw. 

['(lit ISOLATED SHEAR SHARP EX Ell- How to make for tr.e. 
You can make JlD.*n 11 day with it. Price, 25c. Edwin McFarland, 
Burg* 1 tat own, Fa, 

ULIJE PRINTS— M K, W. 10,000 V. and & K. W. 1.5.04HJ V. 
*iep u [i transformer. t tear nrlui ulioatnn Morne, Liter,. and Niry 
Codes. All sent postpaid, Stic, 1L, J. Cali jghini, Lina. fllJI, llvcr- 

more, CrL 

EVERYBODY NEEDS a Peerless Combination Sharpener and 
fun, Opener; price. £:ic, Jtlu&r rated OnLalegue free, A. B. C, 
Supply L’u., Boa IT it. Colfax. Iowjl. 

W ANTED— !IA1 [.WAY MAIL CLERK H, City ranters. IWoffic* 
Clerks, Many round nations everywhere soon. (tins) to *l,ft*ti year- 
ly. Short, hours. Annual vumticin. Common education suOli-ivut. 
Pm lltic.il Influence unnecessary, Candid* Lra prepared frcO, Write 
Immediately for schedule, t'rankJLn I rmi Li.«te, Ucpt, H 21. Roch- 
ester, N, Y. 



MAKE THE PUBLIC 1 READ YOUR STGNK— By making * Bar- 
ometer out or them, Sign Changes with the weather. A dnrlj 
for sign-painter* and mtretiutii, IiifllrunlioiiH mui fenuului, 5*c 
Address Box 201, Frankfort, Iud. 



I L "LATIItGNB--TJM Frews Alcohol Self -1 Leu tidijr FU LJrniis are 
perfect Lon. Aiwayct rwdy, 5£j*,*lM la use, Prior, f5, Scud stamp 
fur descriptive print. Flatiron Co., It&lii. N, Y, 

A . (IPO GUMMED STIfliEilsTjI.Op" 1x2 in., any wording, post- 
paid. Cash with order. Stamp] e* Free- Ruga liner, Schmidt 
Elute., PilUsbunr, Fa. 



5/100 JWWBV MAKING SECRETS. Many worth 31 DO eaoll. 
All for only $ 1 . (H>. a S/Jfth po^tii I rjLJ-rl* for only 52.5 cash. Ad- 

dress Colorado (JoLtactlon Co., capital to*, flOfl, Chtycime. Wyo. 



EV Ell YRli DY NEEDS A FIRST Cl*A3S FOUNTAIN PEN] 
lliese nr* 8-!erllng sliver mounted, l!Ji|tm* Jesljrn, with 14 carat gold 
points; ope dal. 31.15*. worth double. Matched pearl handles with 
I WO sold bands, $-■ 'J*. Irvine Wadsworth,, 7D Eight! ■ Art, New 
York, 



71,000 Valuable Formulas, prepaid, 50c, Griffin Mfg. €&., 
Kearney Are,, Arlington, N. J. 



GUMMED LABELS, 3.M0 for 31,2*. *]se t by 2 Indict Any 
wn riling- engr-med labels. tl,**(t far futiiupe furnished. 

Standard Label Co., 1111 AJCh St., Philadelphia, Pa. 

M AK L-; V ULH OWN TLKJTEE FOWDEk! Endorsed by prominent 
dentists. Rig money maker. Formula* Hie. WlttiH, 2£ Green 
St., Newark, N, j. 



THE REMO — A small aluminum Instrument positively removes 
black heads. .Her! postpaid With directions, 10c, Remo Co,, 
BOX 3115, McKee sport, Pa. 

TOUAtTlJ HABIT CURED or no cost. Harmless homo ireot- 
menL Ni-KU 1 Mfg. Cu., WMiita, Kan. 

HAIR GROWS when our Vacuum CAP tft Used a few minutes 
dally, Sent nil titi days free trial, at our expense. No drugs or 
elErlrloitj. Stops falllnj? hualr. Ottrca dandruff, A postal brings 
Ilium rated boOkiet. llridem Vacuum C*p Co,, ri, # 5UI Barclay 
lliwX Poitet, Coin. 

CAFllUO (bJritv a little In the air ami everybody will srutezc. ) 
A harnilDRS and aniusUia Joke. Sample, 12c; B*c dna. Very 
corn leal novelties: ''NoSsuttea,” 2, r rcj "Nested Boxes, ' 1 ifre: "ftEooh- 
hi^ I'nrse." :ti)e; "Purt tcyr Wblsluy," lth-J "■Joke Clpifth ButL,’' 
iUc, All postpaid. Percy Ewing, Decatur. 111. 



THE most beautiful, rcllnhle, and rlmapcfit peanut Vender Oil 
thti market. Semi for eirrular, HLiupIcs C’unipany, 215 McGtll 
HEdif. , WuHlihiStan, IJ. C, 



THE WaRii&HOF t^OMTANION — Tw'o yolumes, 1G4 and 12B 
iwiffts each- 12mm, pond paper, tlbth bound. ( ’nntJims. ftlmplo, 
urigiijjtJ fottnuidii and proceHHcs, for the niechanic or amateur. 
Price, single volume nr |s]ith |L15, prepaid. SalSsfacliDii 

guaranteed. Wiley Sanderson, Dept. N(, Ypcllantl, Mich. 

llRY BATTERTEs RENEWED cheaply, last lung as new* cor- 
rci.'l sclm Lille InrlhOdr Send £5C fnr instructions. Falrmeht Telr- 
phnne Co., Leigh Lm ja t’orners, N- U- 



GREATEST NOVELTY. Detroit In a nut shell. 10c or 32 
Beautiful Post-cud VlCWi of Detroit, 23c, Mrs. Watt, 
WoodyrnM Ave,t Detroit. Mich. 

MAKE your own cuts- lnr.triiieLibn.Bi, material. 5l)p. Written BO 
you call underaund It, Ha n Mn.^51 llrenner Bt., Newark, N, J. 

3LAKE FHtEl.ESS t'OOKKH 1250, or porcli swing (AOc), buji 
full size patterns, COluideie directions and Includes Illustrated 
eatwi uilsaion furniture palteriis. HtWJie Furniture Pattern 

Company, 2*15 First National Bank Building, BimilnghattL, Ala. 

MOUTH -Hi gun Instructor. IS puipcs. «ight tune*, and souRlinoX 
10 fbiula. Puritan Book CO., Ruffaln. 



ANY PERSON JUST MA Kill ED ur going tn get marrlotl. send 
us 25c for prcfhaid sample and they will aevff ret rut It. Baa 
bit, ValduKla, Ga. 



DY any system you can with two dir batteries light, one or any 
number of EiU hgfda hy simply pueldbg a button. Instruetiona 
iind blue print si in wing how It is made for 25c. E, il , Brierly, 
G5P -It li Are., Detroit, Mleh. 



HOW in get a HektogrupEb that wilt mp,bre ISO i'OlitCft in 10 fidn- 
Utcis ; letter al£e. Write for eireular. HcfCr DupUeatoy Co., 

St iA RalJs fit,, Chicago' 



WANTED lP,tlOO MEN tu send 30c for particulars how La pre- 
vent rarlH.ui bnishea from sparking ami wrurlng cciTumuLitnr On 
DynamOB and Motors. Satisfaction guaranteed. W. P. Raiby. 
Melrose. Hub, 



THE PATTON PUZZLE <‘B, Send for ptlcts Dti Jig Paw Puz- 
zlea. We have clever snhjerta and great care la taken Ln flittthfi 
shapes. Box JQ3. Paltnn, Fa. 



If 1 El, ESS REFRIGERATOR for home use. Cost* little <n build, 
nothing in mail naan. Cool, even temperature guaranteed. Fidl 
d Phil I*. 250 CJiih. Kerslmer* If 20 New Hampshire Avb., Lcis 

Angel f*. 

MOTH PROOF cedar ehesli) dlreet fruni faclary, CotJih guc and 
prieea oil application. C. Hunler, Btnenur, Ala. 

NOVKLTIES, Lrlcka. itucktea. hook, ptn, fiend slump fur IWue- 
Ir.TUxl nual'igtie- Dept. B. DemU« Novelty Co., 5*iu 4lh Att„ 
Bruoklyn, N, Y, 

5 ,a V BAITING CARDS 25 CENTfi. pMtpgld to any addreu. 
Scrip' lym - . fiiime. addresis and lelopbone number If desired, 
correct style and prompt delDery, F, Arthur, 56*^ Ada Street, 
rlileogo. 



MARK A CURRENT RECTIFIER, aul table for rediarglng 
at^ago liotieries, operutlua direct current motors, etc. Tubes 110- 
1-Lilt alternating current. liLrrrt current TbUage be varied 

according to rohU lrt i mcni a, Eaflly mude. blueprints pusltwiid 25o 

(iim slsirip*). Electri cal Kiigii leering Co,, Boa X. LudEimifm, Ml da 

METAUZE FLOWtBH, gra“i«-s. hSKCtl. etc. Big moeny scILihg 
naiuo os jrwtln-, lalest novelty. Everybody btiya Twn sure 

fonnUlOJ and full Initructiuna for 5Qo, A, P. Becuou, Sterntrille, 

Min n. _ 

FA S V was] ling hirtbod. 25 Ltuuitual recipes Siii aLlver. Misa 
A I lea Wood. N, Dano, Mena. 



1 HAVE o valuable fOMtilii for lire proof pailU. Cost 15c 
gut] on in sm:ill QuonlitieS, Hard., durable tlnish. Nu machinery 
required UnatirpMoed for roHytorLoa. bams, warehouse*. poEdlry 
house? cdlara, iiiaibatera, etc., being (ire and bacteria prwf. 
Formula sent for 25c. W. F. MlLJer. Slatlun M, CHh-LhiiutI. O. 



M'E CAN SELL ANYTHING tlial may be wld to Clio Hardware 
Dealer Send circular of your g&ods mid get FHSE our pl;tn and 
rnpy of the "Hardware Buyer/' Hardw are Buyer. Ail entuwi], Pa. 



BECHET FORM UI-A for the Iwst mechanics' grU moan, clioap 
and easy V" jnakc. fo.r 25c 111 stamps. Cotton OR Bnap Company, 
Battle Creek, Midi. 



GNU thousand valuable ftirmulns and trade peer els. twenty- five 
ernll, fiterllng Novelty Co., I'ljilnffeld, N. J. 

“INTERESTED LN GASOLINE ENGINES 1 Send Filly centa 
fur booklet, "How to Run and Imdall Gasulltle EugLlics.” acid o. 
year's sn hvcriptlOII to GAB ENERGY, £S >furray fit., New York. 

CLEAN your last summer's ntraw hat; tLiis preparation soils for 
25 rents in Iho stores, full formula and sample for 23c, P. O. Bog 
101*, Providence, H, 1. 

MV Metal Polish I* one nf the easiest articles to manufacture 
and Ln great item and because of the glittering lustrous shine it 
gives ; mutertaD cost very 11 L Lie., tlicrcfure urafLLs arc iar^c. A 
1 1 (tilted [uiiaher of formula* la to be sent nut dlreeily: If you wLsh 
to iiiiiki! moncF. Id 51 .no «.,y for lhstruetiona Oil making god 
adll.UK B. li. J. McGuire, R + 234 R, fipoliaiie, Wadi. 

LIGHTNING Ink eraser, llcinovei Ink spots, from paper, doth, 
(tc.; formula for 5ftC, F, O. Box, 1D1Q, Fjvrldeiltr,, K. J. 

HOW TO clean Clothed. NapljLUfl, Bream ®r Dry. lull detail*, 
by cleanser Of 2* years' eipcrienvc, Sfl eta., coin OT stamps. F. 
W. Patten, Everett, Wash. 

— MAGIC AUTOMAliC t'LfiH HDOKB, 25 cents. NevB“LdZ-Etn 
HimjKh. 1* cento, lhiuilfnr, the Freal tlsh halt acmiI. 25 cents. Best 
hooks and buit fioonl on earth far all kirn!:- bf flailing. C’a 1 d lot; 1 1 o 
Of novelties Jinci useful tilings fnr at* nip. Brown & (lomminr, 

10th Strwt, Northeast, Washington, 1), C. 

FORji'UJLA BRAZING CBMl'DUN |>, 51, Coats Uic per pnund 
lo moke. Nothing tike It for sale. New discovery. F. VV. LKtUffis. 
J*1 E**t Murdoch, Wi clilLH, Kiln. 

MuTIUN PICTURE \TacHINP;b. Film Views. Magic l^ntoniB, 
RUrje*. and filtnllar Wonders Fnr Kale. Catalogue Free, We also 
liny Magic .Midi hats, KUkih, filldca, etc. IInJ-buH r li * Co.. BHU Fil- 
bert fit rcct. Philadelphia. F*, 

LEARN RAPID CALCULATION by "Products or DlvIdcndB, '' 
Ri'jts liny moetilni- Costa |:t. It is a Cf! (dilating implement lit 
book form. Cine railroad company took a whale edition. Get par^ 
tlculai-H frefti Box S2-M. Han Fratiel*or),_t' l al. 

BROTHER — AccLtlenlally have discovered root that will cure 
tobacco habit. GlCully send p;irtLrulars. F, Stokes. Muhak'Jt. >'la. 
“ANYBODY CAN MAKE GOOD CUTS With rny pimple sine 
etching process; price, |1 ; Lm ens and parlirulara for Btatfip. 

T. M- HaTi Box Mr Windfall, LilI. 

WELL DRILLING MACHINERY. Modem In every partleuJar. 
EiTeu-Mvc, durable, cohvetilept. Absolutely unequaled. Luouiia 
Madtlne Worbi, Boi K. Tiffin. Oliio, 

&t>0 GUMMED aTECKERfi. Tix2 H printed to stnicr nhd MHt post- 
paid for 2'iC + Eakevr Job Print. PnrtsnuuiUa* Ohio, 

“■THE AD WRITER'S ASSISTANT"— ISoot of SSd phraaaa, 
hcadl Lr»es. KiiKirst Ltuis. IfRerestlnr "i |(,|]t bg diaptcr*, eucii Uluatmed 
with appropriate cut, mailed, £5 c«itB, tints supplied, F- B. 
Alles. 737 Drcirl Blitg,, riiiljidetphio. 



WATCH FOB FOR MFCHANICB. leather utnip wlUi a, fltm 
solid lllckelold enihlem of youf trade attached. Emhlem |* * mini- 
ature Oaj], and may lie luftnl as a cIiu(h fibam- I'riffl. £5 cenLi, 
postpaid. Afi--nlM. wanted 3rv every factory. Ask fof talaloff. 
National Helling Co,. ,1] lent own, Fs, 
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CIRCUMFERENCE and diameter table, % to SO Inch as, mailed 
fur iotr. Bell Odometer Worka* Oatnient,* Fa. 



CIGAR- RAN'DA — ImpoTCeit direct From Europe; fiitlrely JUJirtiit 
frnm American hall da; 3 * 0 (jU kinds, Jill Ji*W» stamped with real g"ld, 
beautifully colored Samples. til cents. (tr 40 cents per lull Ctso 
duplicate*}, postpaid, f ■ h*| : n I j m ^ Illustrated catalogue mi prnfeMuilnnal 
ptafe making. Order ctnii.-lc. National Selling Co. T Allentown, Pa. 

FREE— OUR I, ATE AT Illustrated fatnlojme of tricks, novelties, 
puulee. lK>nks. etc. 1 'nrlcH Trick A NoveRy Co,, 3140-3148 Elate 
Bl,. Chicago, HI. Dept. E 



1 MAKE DRAWING Tracings* Blueprints* etc* D, Tappan, 
Wfcdrvltet. X. V- 



TOO WTE TO CLASSIFY 



FOR SALE — At a sacrifice* one piano player and eighty-five 
rolls mush:; good iis Hew; Olle ih'« vrmt'hl shingle machine, com- 
plete. F* V, Curran, Rot 5 . Marlon, Ind* 

married nit single? Rend tae yoiar nime end F, O, atD 
iJreus and I will mall you, FREE, an entertaining illustrated 
booklet. GUO- ti, Heaffnrd. fl" 1 * Dearborn si.* Chicago, ILL Bo 
pure to mention Popular Median lev. 



WANTED — tonfid. (ulttinj car, alan two cylinder gasoline en- 
gine* Oliver MelBe, Keene, N. IL 



FOR St ALE OR TRAD®— ■: S IT. F. Marine Engine odfurlete, 
nearly hhif. F. L Humphrey, Winnted, ix, 



Wk Have A FRt> POSITION to offer lire men who want to 
gel Inin the land buS i ie$n on plan that will give them juiylng in- 
terest ill selling earn puny uf large oolonlxallon Proposition, lt r ft a 
winner Lancaster, Dept. A, 229 Lincoln Trust Bide,, Et. l^ouls, 
Jin, 



EVERYONE NEEDS a Kino II imi'ket screwdriver, Out "Mid- 
get” screwdriver fills the hilt. A Bents wanted. Sample IQ cents. 
Sterling Novelty Co,. Plainfield, N* J. 



INVESTMENT: The tost fireoulntlre sloek proposition pn ear Hi, 
Particulars? H. R Jeffery, Eric, Pa. 



STAND AND s|T ERECT — Stopped sho-ulilers ciuh disease; 
the EZ BRACE holds you to erect pusillon, yet Is not uo com- 
fort ruble: worn under clothing. £l postpaid* Ei Draco Company, 
Jai&mt fifth, Ohio. 



MORELS made for Inrentora. Low prices, Howard Mermnaii, 
Towson* Md. 



I wild. EXTEND me right In manufacture and sell the Ptar 
Blueing and w*\ tablet*. They are winners. Every family uses 
item. IGc jilLiiLLiJS- bring three full slicd packages. fi L :i r Tahiti 
Co., Scranton, Pa. 



WILL PAT LIBERALLY for jtut ruction In any Trade process. 
Or secret which will Insure bck-"! wagea, Will come (n sny pari 
of country for tnst ructions if proposition looks gnud. Confidential. 
No fakes. E. I. Dads. Bon 345 * Kokomo, lEid. 



WE OFFER tb capable, prnyres-slv* men and women n tieft. 

fARciuatilig InjfliJntM with Lmllmitvd Iruttiey-Simlllttg [W&?Jhi]ll Ics. 
Small Investment dwtrstilc hut not necMALry. Oxygenator Co.* 
Pearl St., Buffsln, N. V. 

V& JfT. V. ■Sfotorcycle. first -cl ass mnlltlM. ?n*ip. 

\Y. H. baaby, 40 fechuol Bt„. Punt lac, Mich. , 

a.Olift 1 . i 1 ' MJf FI j' STICK E It ^ FOR Sim, pomuaid. Two colors; 
ux> io IjlU incites, any worn in j. Giuranteed. Ter rue Murtufoctur^ 
lllj. Pelnisr, Pittshurg, Fa, ' 

urn Rr&INESR or Alaltitip Cords, COr. IVitifpald anywhere, 
Letterheads, Enrelopcs. Circulars, <:eheml Printing* Rcwnmu 
Prliitlng Co.* saifr Carpenter i»t.. Chicago. 

50 VISITING cards, wedding Brlsiel. Script Type. 20 c, 
Name only* Card mining Co., New Cmnberl.in(L Pa. 

"GET IN 'ID lU.’.SINEisHi. Manufacture atul Soil Shy llctudeer 
Itetr I >et'AhJ i L |4 .nu] leather pr*ttci-vatlvc. Lwy factory uses it. 

Get large Sain pie, 20 c In lUmlk nlld Irrtise for exclaim territory, 
W. K, Rkimrt. Pit jpggW. Scranton. Pa* 

AGENTS -Exclnsife Bale; sells in every hOLLiie. Die; cost 30 .IJ 1 I 
per ion; mancy-nutker ; SAmpif. lltcj start ut uu«, CUlW ,Mfg. 
Co,* 1224 WfibARh* Chicaga. 



FOR SALE— Used Mol&f cycles, tv. Hell everyth lug for Motor- 
cyrlpA and MtlnniobilPS, Jj-ilf price. Catfllogue free, Hlilta & Co. # 
MagbOUa, UL 



TAKE LIFE KA 0 Y. Use a ItcCelver- Holder cut the tcluphone. 
Works autcmalicatly. Releases trie left arm, flood lerritory to 
men With i Little Capita l, A cm e Oc. t Uni dS|: r Spnhgnc, Wtwh- 

AGENTS — Stamp ■names and n foresaw nn ftcy cheefcs. nflinc 
|jln 1 rts, watch fidn, hiigjupr and liotel bran clieeka; we supply 
blank stork: end juamplng nut (tie: eample free. Han Alaitu- 
raCtnrUig CO., SO C u ernacy St., Brooklyn, X* Y. 



AGENTS, send fnr nirr Hat and wholesale prices of special ties, 

ffttrlliui Novelty Utu, Flnlnflctd, N. J, 



ORANGE HILL COLONY LANDS are . local ed lit heart of the 
Hch Gulf Coast Of To* its. Sold In farms from 5 bctcs up. 
monthly paymettlSu Orattgcy. figs, fruit anil truck. You. cun make 
fi.vft to S&oft an .icre., Wrtle For full information. Orange 
Hill Land Co,, 223 Lincoln Trust llldg , St, IjduIs, Md, 



FOR SALE tf fminettiMe cash SlOft Tuy origirnil wllwtlon-^arer 
25 perfect, umny Snuwrlvcl Triluhltca, E-cicral other kindA fosall. 
genloglcal, Indian ourEos, I>. C. M. h &17 ‘lit Nit. Dank, Columbna, 
Ohio, 



MONEY"* MUXET, wlio wants Et F Other? ntahe flfl datly hand- 
] itjtf nlll 1 IkOVcilLta and household firtjcirA; ereiy lady sura our- 
cltaaer, Cooley Co,. ;i£ tVaalrlngton jtreel. Clilcaeo. 



JfAKR MONEY AT IfOSIE faslcr add" easier than you ever 
dreamed po&sitik 1 . Russell's New Confection. Dairy t'tesifL crisp, 
aclis like wildfire, from Hurra, <>u the rthi't, or on Lt.^lim, Tnc 
mme they eat the more they want. J 'relit s, to flfi a day, 

pure. Proceed^ frbra n single batch puy for the formula. *11 raw 
material, slid I teen some. It conforms tu every pure food law. 
A child t-ali tnake It, Formula with full Jnstrurtions. ( 1 . postpaid 
to any address. WpecEjiJ : Uniil further tint Ice, all nrrtrra will re- 

cti re, Free. Iny bu- to- dale method fur nuikiiigr Hl 4 tl*-Plo 0 f Salted 
Feannts; a loo my book. HlrntgtLl Talk On Candy. Add less Chts. 
Russell . Tie Clybtniru St., Milwaukee* Wk P. S-. — over SO years 
e candy- maker. 



SVi 11 , P. Tandtm Molarejck- fur first $ 33 , Getu Culp. Damn- 
tun. Mo. 



AG ENT A WANTED in every town lo sell t’amden W Miens 
direct from tin- Mills" output. l\ A- P+ykArd. Mur- Retail 
Dcfilr, Dm it Camdcu. ilsbis, 

NAME COL LECTORS’ CDMFLETE aUTDE, Incl mllng add reuse* 
[0 name dealers a I id 1 QQ I Inns who buy names, 10 cents. Puritan 
R'/.nJt Co** Dutf.Un. 



M'RIST WATCH— Handles! In the world. Worn nn, the wrEat 
InvisibLy. For Tourists, Auiolsfs. Soldier*. Wallnr*. Policemen, etc. 
A watch you cannot Lose. Price 55 . 51,50 with order, balance 

C. G, Dr Subject to cxamlmRiois. W. 11, Brodeur, ItocLmrier. 

N. Y, 



AGK,NTrt*-New IilVcnllon; nerer [wfure S' Id In Fimr territory! 
lior*e owners wjU. nimut ih«n; antHimaue hame fastener sella at 
sight; culfi money; a fortune 111 your lerrltom free .sample to 
workers, wr| 1 e at once. Automatic Fastener Co.* G O^S* t’indn- 
Uail, Ohio. 

BIG PROFITS — >!tjnr a cleaning, ilyelng and prtRSlng btratne^H. 
No capital required. V\ r rlte Irday f ■ r nur free licw’ik, ■'tliipoT- 

lujjity. 1 ' lire Florfenilne Co.* CJiieago, ILL. 

FftEl SALE — .Moving picture Him le per ft. 11, Da Os, Wattr- 

tuttH, Win, 

EXCHANGE OR KELL — Lull ip ant] Stall nuaTy Engine for DrJpnt 
Buckbuurd. TMu cylinder prefer red, JIT 0 White Kt.. Kl>rh iglicld, 
JfaAii. 

AGENTS WANTED TO .SELL COLONY LANDS WbUOi Texas* 
for egUhllahrd eolonlro ti -r m company. Itig money. Lajjcaster. 

22 k LUiCOtll TniNt ithlg., Ft. lymila, Mo. 

Ill'll' ’STOCK in a euhipiihy that (Mills Itrlgnlcd land and nuiltP 
your fortune. Stuck now Killing at par. 51 . 0 * a share. You can 
buy From % 1 . 0 II to SlO.OtUl. Slock e-Qimtll bln into land at any 
time, Iii((si!Kii(r nur savings investment plan, Hooklct m ailed 
free. The Dcncnln f*anit Co.* -i 4 Y fVnlUTy Bldg., lUtitpr, Colo. 

ART 1 \J(’KHT Jilltltf ! |t, h.ti -1 luloiil hank with picture of ”T 

liemn Jfnl ifln^n, 15 c cnt H Sterling Novelty Cm. Flahlfirld , N. J. 

FAULLUSCUStO kills tbs flies in any mum En fift wi”iu hi ul eST 
tlurmle*** Cl. ijiktsu |ty mail, Ihtrty cents, AireriEa wonted. Paulina 
Specialty co., M uncle* lud, Mamp for reply. 

MIC A -BERT. Inardatlng f'lath for Spark roil* .009 think, 2 t> 

rnita sq. ft. Any leneth at width- Will stand li.fififi foHj per !*ycr. 

Sample for Stamp. S, G. lllilc-r* 113 Sta, Perm, Ave„, IX-uvtUf, 

Colo, 



LEARN METHODS for eichlng ela&s, eopfiEir, brass,, renewing 
dry ImlSorLca: making Invisible ink. All 25t.E Wi [arm's* 1023 
Cherry. Luniiivlllc* Iurl. 



"MAKE RTt’E CRISP," the noir rfltifprrion; eosls 1 c per parfc- 
nftii; sella like hot rakea for 5 c. Frofita $10 a day sure. Machines 
and imnrur'ilflni, !10 In $ 2 *. Sen*! CU* fnr samples and lllerature. 
Shaw Mfg. Co.* Lag u ha St,, ^.m Franof^cg, 



ACETYLENE t;,\H LJtiHTEO HOJGIB got Ouc High EfflctentT 
Gentian steatite Aim humiT free fur each nahu" and address of 
dealers who sell or LnRiall ^ucl] plants. Aloo ifuruej- Corp.* Chat- 
tJinougiL, Tv i in. 



ITYU MAN wanted in. every city lu Ftsnw WaterlJtnr Spoke Ex- 
truHdor tu Wag‘Ut rcpalrere. .Stlls Itscir, ttaM in few minutes 
W hat lakes hour* Ijy preuellt hand melhotl. Agents make largo 
porn mission*. Large terrltuiy pivesi men wlm ^lirjiy energy and 
ability. Waterbury Spoke Lxiractor Co., Walprbury. Conn, 



II ANDY* DE^K CLIP, fttlAoheii tri edge of pigeonhole, ilohla 
penholders* pencil, etc. Tcji cent* — S, twenty -live ccntH. poslpald. 
IE- *S, Sales <“ 0 ,, lfilj Crocker St,. lies Mobies. Iowa. 



make MT URDUS AT IlDifE, Ilip prnflEi iritli little- mdlay 
tin* I SxSfl ’ lit. tuirror 52 to |S. Y'ou can all ret a gliuti this 

size for 20 o. Send SOo In stamp* or motley order and tv C wIIL 
ftcud j-nU cjcplh'll direct lou x how to do it; :d(ui how to emboas. 
grind* full, gol I ] Cu F, fr..sl, chip and make imitation stained filups, 
HuW to transfer plioto^ np phiss. tame Imlfs In and rut skr- 

j.latlia. Gpuirgc L. l > atErrspn & (.'o*. Dept. 3 * Brookafllle, Ky, 

2-^ If. P, Mntison Motorcycle— TliOr ciiginc anr| [Utlrtga IugL 
orethaulr.l Sod repalntnl. Like new; snap at (S3. 00. D, j, |>ruru- 
mond. Mill I’Uficr, OgleHhy. III. 



WTR Rl. E3R E X I "E RTM ENTE Rft ATTENTION, 
any re-dsUnre. Jr ncrtli Inches. 25c: 3 for JUtt 
Hale, H44 W. Killg SL, Llcratur* HI, 



Granbtle Rods 

Stiver, C* E* 



Q A a f° r resharpetiltip 13 Gillette atiU other wifety razor 
ajIfC olatltw, 30 ,(JIB> Katisfietl eoatomers have taken 
j ad vantage of thin TOtt savlnir. Your KwoedKed 

OIAjJrs give much better service than brand new ones. 



BES-n Ca A TRIAL DO 7 , KM 

£tend for coDYeELlenttim.ilin^ package. 

KEEN EDGE JIO,, 230 K^eeaedfre Bldt?.* Chicago. 
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' ■ M .? W E fUfMBERSg He HAN itS’ B U i 1. LUNG ^ r -' S! N E53 ^ v ELECTRICAL 

TE- f i-i'.WAPH B AND X ^AHINfcKb -. 

Em PEERS' FITTEKf' ‘POCKET TRADES t- ENCDNElittS 

handbook Handbook handbook » j A N E>B QOK &*' ANCj b OOK HANDWOh . HANDBOOK 



ENC iNEEttS 



yyjliBjLtWffiESS' 

handbook 



Special in L C. S. Handbooks 



I. C. S. Handbooks are intended lo help men in their daily work. 

They provide at an instant's notice that information commonly needed and 
that is difficult to find in ordinary textbooks. 

They are of equal value to the executive and the shop hand. They are of value 
to the executive, manager, foreman, etc., combining work of the best authorities 
in the country — this makes them consulting experts of the highest rank. They 
are of great benefit to ambitious workers in subordinate positions because they are 
compiled from the Courscsof Training of the International Correspondence Schools 
famous as the greatest force in the world for the promotion of ambitious men and 
women. Can be readily understood by those having no knowledge of higher 
mathematics* No books in existence con- 



tain in so small at space so much practical *■ 

knowledge about the subjects treated as * 

do the I* C. S. Handbooks. They are * 

easily carried in the pocket. They are * 

bound in cloth, with gilt top and titles, * 
are profusely illustrated, average 304 pages * 
and 175 illustrations, and are printed on a ■* 
high-grade book paper in clear type, * 

SPECIAL OFFER: To promote a * 
better acquaintance with the great value , 
of the I* C. S. Training we wall send any * 
one or more of these books, the regular * 
price of which is $L25 t to any 
one sending us this coupon and 
for each Handbook 




■ 



* « 



International Textbook Company 

Box m-r t SCRANTON, PA* 

I enclose $ for which please 

send me the books before which I have 
marked X. 

— Td + £ T(l. Handbook — Bldg. Trades Handbook 

— Hum. & Fit. Handbook . Business Handbook 

. — Mechanics' Handbook Mariners' Handbook 

— Orrtrical Engineers' Handbook 

A r s tttf * 

St . jYp, 

City State 



* 
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JUST PUBLISHED 

Shop Notes for 1909 

VOL V 

224 Pages, 461 Illustrations 

Containing matter entirely different from 
Volumes I, II, III and IV and comprising 
plainly written, labor-saving “kinks’’ and 
mechanical information for practical men. 
Complete your set by adding the new volume to it. Price 50c of all 
newsdealers, or sent postpaid upon receipt of price by the publishers: 

POPULAR MECHANICS COMPANY 

225 Washington Street, CHICAGO 



Shop Notes Sets, 5 Volumes, $2.50 

The Five Volumes Contain 1092 Pages, and 2517 Illustrations 

These books are a perfect gold mirie of information for every one interested 
in mechanics, or who uses tools for pleasure or as an occupation. Of equal 
value and help to the professional mechanic and the amateur- 

This set comes in a handsome black case, and is acknowledged to be an 
unequaled value among works of its character. 

Vol. I. Shop Notes for 1905 

200 pages; 385 illustrations 

Vol. II. Shop Notes for 1906 

£28 pages; 555 illustrations 

Vol. III. Shop Notes for 1907 

S2S pages; 5S0 illustrations 

Vol. IV. Shop Notes for 1908 

212 pages; 536 illustrations 

VoL V. Shop Notes for 1909 

224 pages; 461 illustrations 

Popular Mechanics Company, Chicago 
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Cost of Industrial Insurance 
Further Reduced Voluntarily 

The Prudential 

Industrial Policies now being issued have increased 
Benefits averaging over 10 per cent, and will 

Give Many Millions of Dollars 

of Ufe Insurance More Than The Old Rates Would Have Provided* 

Over 20 Million Dollars 

Extra Life Insurance has also been added voluntarily to Industrial Policies issued 
since January 1 st, 1 907, and in force July 1 st, 1 909, with no increase in premiums. 

This is the Greatest Benefit to Policyholders Ever 

Granted by The Prudential giv- 
ing More Life Insurance for 
the Money Than Any Similar 
Policy Ever Before Issued. 



The Prudential Insurance Company of America 

Incorporated at a Stock Compear ty lie State of New Jereer 

JOHN F. DRTDEN, President Home Office. NEWARK, N. J. 



You want the Best in Life Insurance at 
the Lowest Cost, write to Tile Prudential 
for it. State age. Address Dept, 137 




Please 1/ntftoii PamtJnr Mechanics 



BB 
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Drawing $125 to $250 Monthly 

ARE NOT MADE in Schoolrooms — 

And NOT MADE by reading books 
And NOT MADE by making Copies 
And NOT MADE at home drawing pictures 

from printed book lesson, 

NOT On Your Tintype 

It requires actual practical 
DRAFTING- ROOM WORK to train YOU 
to gain the PRACTICAL EXPERIENCE 
that your employer will demand of you 



FREE 

TKU $13.85 



DRAWING 

OUTFIT 



and 



Free Position 



As CHIEF DRAFTSMAN of Engineering Firm 
i know exactly the Quality and Quantity of know- 
ledge, practical training and experience you must have, 
and will personally prepare a few ambitious workers in 



few months’ Home Instruction and actual DRAFTING- 
ROOM WORK for above paying position. 



INSTRUCTION UNTIL COMPETENT 
and PLACED IN POSITION FREE 



DON’T waste TIME and MONEY trying to learn 
from books or printed "STL 1 F i. ' , ’ 1 you can only learn 
on PRACTICAL WORK which I furnish you. 



***'•>» CHIEF DRAFTSMAN, 




Div. 19, Eng's Equip't Co. (Inc.), Chicago 



ricaxc Uenfion Popular Mechanic# 




Popular Mechanics 

Written So You Can Understand It 



Vol. VI 



AUGUST 



No 
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Light to Right 
Field 



Clo.-.c Vii^- tf LaniiJ on. Roof oi 
Grand Stand 



ILEyminatc'i. Hotnt 
Plate 



BASEBALL AT NIGHT 
UNDER POWERFUL 
ELECTRIC LIGHTS 





A small-sized fortune has been ex- 
pended in Cincinnati iti the construc- 
tion of a remarkable illumination 
scheme for lighting the National 



League baseball park of that city in 
such a manner as to make ball games 
possible at night. The chief problem 
was not in providing sufficient ilium- 
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From Photograph. Taken at 10 P. M., Showing Field as Light as at Noon 



inatiou, but to provide it in such a 
way that none of the centers of illum- 
ination will blind the players. 

The plant which converts night into 
day is composed of 14 powerful carbon 
lamps, fed by a 230-hp. dynamo in- 
stalled on the ground. All the lamps 
encircle the field, arranged in such a 
way that the glare does not blind. Ten 
of the lights are arranged on 5 towers, 
two lamps on each* and the other four 
are operated from tile roof of the grand 
stand and the top of the bleachers. 
The towers are It Ml ft. high. The lamps 
are composed of a bell -shaped galvan- 
ized iron hood in which burns an arc 
from carbons 1%-in. in diameter. No 
lenses of any kind are used to concen- 
trate the rays, but it is claimed that the 
intensity is about a times more power- 
ful than any other artificial light known 
— so powerful, in fact, that no instru- 
ment has been found that will register 
it. Night baseball, endurance races, and 
outdoor meets of all kinds are to he 
held there. 



BATTLESHIP SINKS 
SUBMARINE 

The Russian submarine, "KarnbdaT 
was rammed by the battleship "Rostis- 
lav*' during night maneuvers in the 
Black Sea in June, 20 of the crew being 
buried alive. The battleship squadron, 
without lights, was stealing in toward 
the harbor when the vessels were lo- 
cated a few miles out by the “Kambela” 
shortly before midnight. The subma- 
rine, running half submerged, passed 
half a cable length to port of the lead- 
ing ship, and theoretically put it out of 
action with a torpedo. Then, without 
any apparent reason, the “Kambela” 
swerved across the path of the "Rostis- 
lav" and was caught squarely by her 
ram, sinking immediately in 1 00 ft, of 
water. Captain Bielikoff, the com- 
mander of the flotilla, and If) officers 
and men went down with the little ves- 
sel. A lien tenant and three sailors who 
were on the deck swam away from the 
boat and were saved, 
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COLLAPSE OF $200,000 CONCRETE BRIDGE 



The reinforced concrete bridge **vtr 
the Illinois river at Peoria. III., costing 
$300,(HKI, collapsed on A lay 1. only a 
short time after its completion. The 
total length of the bridge including the 
2<’H) ft, of approaches, was 024 ft. 
The first span was 110 ft, long, the 
draw 135 ft., and the remaining sec- 
tions 135 ft each. The cost of the 
structure complete represented an out- 



lay of $21 " 1 , 000 , of which $150,000 was 
for tlie concrete portion of the work. 

The three spans east of the draw 
were the ones to fall. Eve witnesses 
of the collapse say that the first pier 
beyond the draw was the first to give 
way, dragging the second span and 
pier and the third span with it. The 
cause of the disaster was attributed 
to the fact that bedrock had not been 
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reached by the piling on which the 
piers were construe ted. It is supposed 
that what was believed to be bedrock 
was only a thin stratum of rock over- 
lying a bed of sand. This gave way, 
the piling slipped, and the disaster re- 
sulted. 



DEVICE SPRINKLES 5 TO 90 FT. 
WIDE 

A sprinkling head that will sprin kle 
4 or 5 ft. of a pavement, an entire pave- 




ment 90 ft, wide, or both sides and 
not the center of such a pavement, is 
shown attached to a fire hydrant in 
these illustrations. It can be attached 
to any kind of sprinkling wagon, auto- 
mobile or street car now in use* but 
unlike the ordinary kind of sprinkler, 
it does not depend upon the force of 
gravitation to spread the water. In- 
stead, the water is driven from the 
sprinkling head by power from an air 
pump connected to the axle of the 
vehicle to which the head is attached. 

4’ lie sprinkling head comprises a cir- 
cular water chamber, to the sides of 
which are attached two spraying valves 
capable of being operated independ- 
ently of each other, and so adjustable 
that the water can be thrown as fine 
spray or a heavy stream. The width 
of the stream is also under perfect con- 
trol, so that the operator can sprinkle a 
narrow strip of the street, the whole 



width of the street, or the street on 
both sides of car tracks without throw- 
ing water on the pavement between 
them. 



BATTLESHIPS CHEAPER THAN 
BATTLE 

The Navy League, which has 
branches in practically every section 
of the United Stales, uses as its chief 
argument for a larger and more power- 
ful navy the cost of actual war. 

"'The war with Spain cost our gov- 
ernment over $ l,OOU,OOU per day. It 
is estimated that a war with a great 
power would prove many times more 
costly, probably averaging $1 [1,000,000 
per day, the cost of one “Dreadnought. 1 " 
Consequently a navy offers cheap in- 
surance against the mere material cost 
of war, to say nothing of the huge 
losses in industrial circles/' 

It is beyond dispute that England’s 
navy, although a huge expense, has 
so far saved that country from war 
with a great continental power. 



HOUSE WRECKED BY ACETY- 
LENE EXPLOSION 

Prom some unknown cause, an acety- 
lene lighting apparatus in the basement 
of this house at Ogden Centre, Mich., 
exploded with the result shown. The 




Com pletely Wrecked by Acetylene Gas 



physician who occupied the house was 
instantly killed, while members of his 
family and several guests in the house 
at the time were only slightly injured. 
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REMARKABLE ACCIDENT TO THE CANADIAN LOCK AT 

SAULT STE, MARIE 



Disaster Dreaded for 50 Years, Happens, But Event Affords Valuable Experience for Panama Canal 



By A. F. KrtOX, Ed itor Tftc Eveilliip News, SaUlt Stc. Mich, 



l At ttft point in clii' world clot-* so lari ic a. tonnage pas* a<t through the laeki sit ! Sic “Stm." Thv >?. Ma- 
ry’s river connectinc Lakes Superior and Huron has a fall of ]“i it. at This point, in about 1 mile- On either 
itde of the river magnificent canal* and iH<i largest locks in tin.' world have been limit by the United Mates 
and CanadUa governments. Nn toll is charged and Vessels are free tn u-n- which*:* vr lucks are most roTi- 
veitient, The present fdjiiial code from hridse to eng I in- room, id 1 lni| to stop 1 ii (joint K nr 1 hell Lo start, 
it engine s are n«t working, ■* responsible (or the accident, daftly iisnals were recently described in this 

magazine, by means of which the order, expressed in uords ‘’ahead,' 1 "-stop," “full speed .■ lead," etc., are 
simultaneously displayed in pilol House and uii the Liridue, and in The engine room, With such as e jitipillenl, 
the present confusion due t<n failure to hear be]L ur uncertainty due to ,1 couUltrinand signal following Ouse 
on ihe original signal, would he impossible. — - Editor’s Note.] 




Copyright, l Li Oh, Siy Yourifr, Lord & Rhoades 

Upper End of Lock after Gates Went Out 



Since navigation around the rapids in 
the St, Mary s river by canal and locks 
began, more than -‘»0 years ago. specu- 
lation has been rile as to what would 
happen it, through an accident to one 
of the huge gates which holds back the 
waters of Lake Superior, t lie flood 
should be released and come surging 
through the canal. The answer was 
supplied on Wednesday, June -Kin 
when the freighter ’ Perry G, Walker" 



rammed the lower gate of the Canadian 
sldp canal at ihe Soo and precipitated 
the dreaded condition which, up to that 
time, engineering science had met in 
theory only. 

■p ■# 

The disaster came about one o'clock 
in the afternoon. The lock chamber of 
the Canadian canal which is so it, wide 
and l.ortO ft. long was at the upper, or 
Lake Superior level, approximately tT 
ft, above the lower, or Huron level. 
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The upper gates were open. The Cana- 
dian Pacific passenger boat, the “As- 
siniboia/' one of the largest on the 
lakes, was in the chamber, lucking 
down. Through the open upper gales 
the Pittsburg Steamship company’s 
freighter, the “Crescent City,” was just 
entering. Nearing the lower entrance 
to the lock was the steamer "Walker,*' 
maneuvering for a position just below 
the lock, preparatory to locking up, 
when the “Assiniboia" and the "Cres- 
cent City” had emerged. Up to this 
point everything had proceeded pre- 
cise! v according to the rule never brok- 
en for a half century of canal naviga- 
tion in the St. Mary's river. Hut the 
inevitable human equation here entered, 
precipitating a disaster which nar- 
row! v missed being one of the most sc- 
rinus in loss of life and property, m the 
history of lake navigation. W hen the 
11 Walker.*' moving slowly, had ap- 
proach ed as near to the lock as was 
permitted, the captain signalled his en- 
gineer to reverse his engines. 1 he sig- 
nal was misunderstood and the en- 
gines, instead of being reversed, were 
set in motion, full speed ahead, Fhe 
“WalkerV* captain declares he fran- 
tically repeated his previous signal to 
back up. and finally sent a deckhand on 
the run for the engine room to convey 
the order. However, when the order 
was finally obeyed, the big ship was 
under strong headway and before her 
speed was appreciably checked, she col- 
lided with one of the lower lock gates, 
smashing it down before her, and in- 
stantly releasing the waters held in 
check. 

The resultant scene was dramatic, 
and for the hundreds of passengers who 
crowded the decks of the £ \\ssmiboia f ’' 
intensely exciting and filled with dan- 
ger. The first rush of water, fortunate- 
ly. pushed the '* Walker” to one side 
and, riding the crest of the flood, the 
great lake passenger liner swepf by her 
at racing speed, striking the "W alker” 
a glancing and ineffective blow on the 
quarter as she passed. The Crescent 
Citv ,T caught, when the accident came, 
directly over the upper breast wall of 
the lock, dropped as the waters swept 



out from beneath her, until she bal- 
anced on the wall with her bows pitch- 
ing forward. Instantly, she was picked 
up by the hurrying flood which swept 
down from above, and staggering from 
side to side, plunged into the lock 
chamber, her bow actually striking the 
bottom of the lock as she lunged for- 
ward, Toward t lie lower end of the 
lock the ’ Crescent City" came with 
tremendous speed, encountering a half- 
opened lower gate, which rammed a 
hole in her bow big enough to admit 
a team of horses. On she sailed with 
th v waters roaring about her, soon 
overtaking the “Assiniboia'' which had 
dropped an anchor in an effort to check 
her headway, and delivering a blow 
which fortunately glanced off wit I tout 
doing great damage. Escaping the 
flood and in a sinking condition, the 
“Crescent bit) ” crept alongside a pier 
and gently sank to the bottom. In the 
meantime, l he “Assiniboia'* had 
grounded and her cargo had shifted, 
giving her a heavy list, and the “Wal- 
ker” helpless, with rudder out of com- 
mission, spun about on her axis in the 
swift current which poured out of the 
locks. Tugs rushed to the assistance 
of both vessels, and soon maneuvered 
them to points of safety. 

In the ship canal the waters of Su- 
perior raced through unimpeded, con- 
verting the lock chamber into a very 
maelstrom, with two distinct falls and 
a whirlpool. The accompanying pic- 
tures but imperfectly convey the im- 
pressiveness of the scene. 

Above the canal lock on the bank of 
the upper approach stood the movable, 
or emergency dam, specially construct- 
ed for just such a catastrophe. It had 
been unmoved for so long a period that 
the mechanism for swinging it into 
place was found useless and a team of 
horses supplied the motive power 
which finally swung the heavy struc- 
ture across the canal. From the plat- 
form of the dam are suspended heavy 
steel frames swinging on hinges. These 
frames when lowered into the water on 
the up-stream side, rest against a con- 
crete sill built in the bottom of the 
canal When the frames had been low- 
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ered, which consumed several hours, 
wickets, or leaves of steel, constructed 
to travel in the frames were lowered 
into position, one at a time. In this 
way it was designed to gradually re- 
duce the flow, No particular difficulty 
was met until the last wicket was 
reached. This one, unfortunately, 
while being lowered into place, met 
with some obstruction, and could not 
be forced into position. In attempting 
to pull the wicket up and remove the 
obstruction, the Frame was bent, ren- 
dering it useless until repaired. Square 
timbers were then resorted to. two long 
pieces being placed upright on either 
side of the injured frame and shorter 
pieces were forced down, across the 



face of the opening, on the up-stream 
side. This expedient was successful 
and the flow of water stopped. The 
upper guard gates, which fortunately 
escaped injury, were then closed, and 
the problem of flood control , due to an 
accident to lock gates solved. 

The importance to canal navigation 
of the demonstration of the effective- 
ness of the type of dam used on both 
Sail It canals for such an emergency, 
may hardly be exaggerated, especially 
in view of the similar problem which 
must be solved at Panama. The suc- 
cess of the Canadian canal officials nibs 
the opponents of a lock canal at the 
isthmus of a most formidable argu- 
ment. 



PAYING THE TURKISH ARMY 



The task of delivering the pay of any 
part of the Turkish army is stupen- 
dous, as is shown in this illustration. 
Eight cartloads of silver coin, four of 
which are shown in the illustration, 
were recently conveyed from the Otto- 
man bank to Seraskerat to pay the sol- 
diers who took part in the recent dis- 



turbances. These wagons were not 
guarded, the bags of coin bumped and 
rattled on the loose boards, the horses 
stumbled with the weight, and on- 
lookers ran forward and pushed. Every 
Turkish soldier gets a “medjidielr' a 
month, which is 100 piasters, equal to 
$ 4 . 50 . 




Cartloads of for Turkish Army 
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Device Used to Locate Source of the Echo 



KILLING ECHO IN GREAT AUDITORIUM 



The great hall of the Trocadcro, in 
Paris, for several years made almost 
impossible for lectures and other at- 
tractions because of the echo, has now 
as fine acoustic properties as any audi- 
torium in the world, this being brought 
about by the ingenious method here 
narrated. 

In building the hall, the architect re- 
lied upon the principle that the laws of 
the transmission of wave sound are 
comparable to those which govern the 
transmission of luminous waves. The 
concave arches placed over the organ 
and stage were especially studied in 
order to reverberate tli e sound in 
steady volume, but the result, although 
perfect as to diminishing sound, was 
disastrous to the human ear, as it pro- 
duced the deplorable echoes. 

The work of remedying the evil was 
undertaken by M, Gustave Lyon, and 
in less than a year the problem was 
solved, but it was not until a few 
months ago that the echo was finally 



absorbed. When the parts of the hall 
in which the echo was heard had been 
ascertained, the positions of the spaces 
on the orchestra vault which reflected 
the sound were found, first mathemati- 
cally. then by means of the sound- 
proof box and the horn-like tubes 
shown in the illustration. The next 
problem was to determine how to 
absorb the echo, and this was deter- 
mined by the aid of a large concave 
mirror, used to deflect sound towards 
observers. Before this mirror were 
placed hands and panels of various 
fabrics, but at first these did not prove 
satisfactory. Later, it was discovered 
that when two screens were interposed 
before the mirror, with air spaces be- 
tween each and between the mirror, the 
echo was suppressed. Therefore this 
idea was adapted, such fabric screens 
were hung nr billowed over the surface 
of the vaulted ceiling, and the echo, for 
so many years such an aggravating fac- 
tor, was heard no more. 
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Section of Va^t Throng Present at the Opening 



BOTTLING AND TESTING AIR 

The idea of bottling samples of air 
in factories and industrial buildings 
and carrying it away to be scientifically 
tested in laboratories, a procedure often 
resorted to with liquids, would have 
been derided a few years ago, lmt it is 
regarded in a different light today, 

A paper, read by \V. j. A. Cutter- 
field at a meeting of the English so- 
ciety of piddle analysts in London, 
explained just how it is done, A bottle 
from which all air has been withdrawn 
is taken into tile factory and a sample 
of air sucked into it. A stripper is then 
quickly inserted and the bottle sealed 
with a rubber band, after which il is 
packed in a suitable box and sent to 
the laboratory- The bottles are sent 
through the mail in perfect safety, only 
about l in every lTOu arriving in bad 
condition. At the laboratory is appa- 



ratus for the complete analysis of the 
samples, including the exact amount 
of carbon dioxide present, etc. Fire- 
dam] t in the air of mines is shown by 
drawing the sample of air over a spiral 
of platinum wire. 



GROWING CORN COBS FOR 
PIPES 

A certain kind of corn was planted 
by many farmers in the west and east 
this year which will produce a cob 
especially adapted to the making of 
corn-cob pipes. Ii is a new source of 
revenue, according to the New York 
limes, and mie which has gradually 
been developed during the last few 
years until a cob has been produced 
which is ideal for pipe making. The 
grain of the corn will be marketed as 
usual, but the perfect cobs will be care- 
fully cut into proper lengths, the sur- 
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of the Alaska- Yukon- Pacific Exposition; 



face smoothed and polished, and the 
soft inner pulp bored out by specially 
constructed machinery. 

Corn-cob pipes have been steadily 
growing in favor, even among city 
smokers. A set of corn-cob pipes, in 
a nest of six, with amber mouthpiece 
and mounted in silver, now sells for 
about $7 AO. 



LIFE PRESERVERS FOR 
ROWERS 

The commissioners of the District 
of Columbia have under consideration 
a suggestion that each occupant of the 
small rowboats that ply on the Poto- 
mac and other waters in the District 
limits be required to wear a small life 
preserver, A large number of drown- 
ing accidents brought forth this drastic 
idea. 



OPENING THE ALASKA-YU KON- 
PACIFIC EXPOSITION 

No great exposition in any part of 
the world was ever opened under more 
pleasant and satisfactory conditions 
than was the wonderful exposition of 
the Northwest. Its entire display, its 
artistic buildings, grand natural scen- 
ery, and the nature of its exhibits arc 
truly typical of a part of the country 
that, only a few years ago a wilderness, 
has now become one of the most im- 
portant parts of the vast territory under 
the American Hag. Hut nothing is more 
truly typical of its people than the 
completeness of the exposition at the 
time of its opening, attesting most 
strenuously to the energy exerted and 
the excellent marshaling of the forces. 

One illustration shows the president 
of the exposition notifying the presi- 
dent of the United States that all is 
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Opening the Exposition 



ready and waiting for him to touch the 
golden key that officially opened it. 
The other, which is published in two 
sections, gives some idea of the vast 
throng present the opening day. 



SCENES IN THE TRANSVAAL 

Scenes in the Transvaal, especially 
of the gold mines around Johannes- 
burg, are shown in the set of illustra- 
tions on the opposite page. Number 
one is a company of Transvaal cadets 
on the march; No. 2 f an inclined shaft 
of village-deep gold mine, showing 
both white and black miners; No. 3 T 
machinery at the mouth of a gold 
mine; No, 4, drilling machine and crew 
1 , ■>' h > ft. underground ; No. 5, British 
marines grouped around headgear of 
Johannesburg mine: No. i\ t mine 

owner with dogs and attendant; No* 
7, hauling engine 2,300 ft. deep in 
shaft; No. H, working in a Johannes- 
burg rock-cut sewer; No. !), electric 
pump located l , 700 ft. down. 



AUTO FIRE-ENGINE OF 
ALAMEDA, CAL. 

The automobile fire-engine shown in 
this illustration is part of the fire- fight- 
ing apparatus of Alameda, Cal. Driven 
by a 4 -cylinder engine it has a speed of 
40 miles an hour, and a pumping capac- 
ity of (128 gab per minute through 
two GOO-ft* lines of hose. Standing by 
its side is A. H, Van Cott r the engineer, 
and on the seat are Harry Knouff, as- 
sistant engineer, and B. Stein metz, a 
fireman* 




Auto FtfC'Engmc of (JES-GaL Capacity 
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Minina Scenes in the Transvaal, South Africa 
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ARMORED MILITARY BICYCLE 

Now tli at automobiles have far sup- 
planted bicycles in all kinds of service 
where cost is not a vital restriction, It 



seems rathei a late to armor them tor 
military purposes, yet this is the lat- 
est design of such a machine. The iron 
shield protects the rider s lower ex- 
tremities from ride fire, unless running 
away from the enemy, The upper part 
of the body, hanging low over the han- 
dle bars, does not offer an easy mark 
to hit when running swiftly. 



SUNKEN WAR VESSEL FOUND 
IN DELAWARE RIVER 

Government officials believe that a 
sunken vessel recently located in the 
Delaware river near Fort Mifflin will 
prove to be an English war vessel, 
loaded with guns and treasure, which 
went down in Id 12. While the gov- 
ernment boat ' Cataract 11 was working 
in the vicinity, the suction pump be- 
came clogged, and when it was brought 
to the surface, it was found to contain 
several fancy helmets, such as were 
worn bv the English soldiers, and 
equipment of other descriptions. 

It is known that such a ship sank 
near that point and that it contained 
gold for the payment of the English 
soldiers in the war of 1812, as well as 
war equipment. 



THE “ZEPPELIN'S” NEW HOME 

The huge structure shown in this il- 
lustration is the new home of the Zep- 
pelin airship at Metz, Germany, The 
steel framework at the sides is presum- 
ably to aid in the landing and launch- 
ing of the great aerial craft. An Eng- 
lish magazine, in commenting on the 
structure, does not know just wliat it 
should be called. If an airship is a 
ship, then “dbck M would he the word ; 
if classed with the fowls of the air, it 
should be “cage ; ,T and if considered as 
a motor-driven vehicle, “garage.” 





Housing a Great Airship 
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Not a Prehistoric Reptile, But a Modern Pspe^Line Monster 



ENORMOUS PIPE LINES MADE OF WOODEN STAVES 



The water pipes of centuries ago 
were made of wood and during recent 
years modern methods have caused a 
revival of the industry. In earlier 
years wood pipes were made from logs 
by the slow and rather uncertain proc- 
ess of boring. Such pipes were only 
used for low pressure service, Today, 
wooden pipes are made of selected 
staves, manufactured with mathemati- 
cal accuracy, each stave being a perfect 
segment of the whole circle. 

Douglas or Oregon fir, obtained in 
1 )regon and Washington, is the wood 
best adapted for the manufacture of 
such pipe, this timber, when saturated 
with water and protected from outside 
influences, being practically everlast- 
ing. 

Two methods are used in banding 
the slaves into pipe, one of them being 
the banding of sections from 8 to 16 
ft, long with wire spirally wound by 
machinery, known as machine-banded 
pipe. The second method is the plac- 
ing of individual bands of mild steel, 
provided with a threaded end, nut, 
washer, and shoe, around the pipe, each 
band being tightened separately. This 
method is used in the pipe line illus- 
trated, which lias an inside diameter 



of 115 in,, ami carries water under a 
bead of 111) ft. The line is at Titan 
City, Idaho. 

Nearly 11,1)00 ft, of this type of stave 
pipe. ft. in <3 ia meter, has also been 
placed in operation to furnish water 
for the turbines of the electric plant 
that furnishes the power to draw the 
trains of the Great Northern railroad 
through its tunnel in the Cascades. The 
plant develops Hi ,(100 hp. The maxi- 
mum head carried by the pipe is 168 ft 

The wooden pipe for this line was 
delivered on special railroad trucks, 
and consisted of 05 cars of staves of 
1,500,000 ft., board measure. The steel 
bands, weighing nearly 2,000,000 lb., 
were carried bv .37 cars. The malle- 
able cast-iron shoes required for an- 
choring this enormous continuous pipe 
line required five large cars. 

Wood stave pipe of the machine- 
banded type is made at the factory in 
sizes from 2 to 21 in. inside diameter. 
The selected staves arc placed in forms 
from S to 10 ft. long, the matched 
edges of the staves being closely joined 
to make perfectly watertight seams. A 
section is then placed iu a specially 
made machine which spirally winds the 
wire on the pipe under heavy tension 
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and with accurate spacing. Heavy 
mild steel galvanized wire, especially 
made for the purpose, is used for the 
handing, the size varying according to 
the size of pipe and the pressure it is 
to carry. The outside surface is given 
a coating of tar and asphalt as a pro- 
tection to the wood and banding* 



LONDON DOG AMBULANCE 

London has several animal hospitals 
to which the Londoner sends his dog, 
cat, horse f or donkey when emergency 




Caring for Pets in London 



requires, X early all of these have am- 
bulances of different types and sizes 
to accommodate the different kinds of 
animals, and they answer "hurry" tele- 
phone calls in the same way as ambu- 
lances for humans. The outfit shown 
in this i I hi si ration is for dogs or cats, 
A box in the form of a dog kennel is 
mounted on two bicycle wheels, and 
this is pulled by a motorcycle. 



GALVANIZED WIRE FISH NET 

This illustration, which at first sight 
might be taken for a new kind of gas 
mantle, shows one of the latest ideas 
in fish nets. !t is made of galvanized 




steel wire, which is more durable than 
the ordinary net of twine, and is in- 
tended for catching catfish, eels, and 
other river and small-lake fish. 



BALLOON PAYS VISIT TO BIG 
LINER 

Passengers of the trans-Atlantic liner 
"Potsdam," bound from Rotterdam and 
Boulogne to New York, were paid a 
visit by a balloon white on the open 
ocean off the coast of Belgium. The 
steamer was about two hours out from 
Boulogne when the balloon was sighted. 
It appeared to be descending so 
rapidly that preparations were made 
to lower a boat and rescue the occu- 
pants when it dropped into the water, 
ft swept downward and toward the 
“ Potsdam/' approaching so close as to 
almost foul the rigging of the fore- 
mast. but sand was thrown out and it 
rapidly rose again. Two men were in 
tile car. 



PORTABLE BATTERY FAN 

An electric fan. which rises from 
a jar like a plant and is driven by a 
battery w 1 1 h i u 
the jar. is the in- 
vention iff a Phil- 
adelphia physi- 
cian. It can be 
picked up and set 
on a table or 
chair in any 
room and is car- 
ried from place 
to place as its 
services are de- 
manded. T h e 
electric battery 
will drive it 50 
hours without re- 
charging, and as 
this can be re- 
charged for 50 
cents, the cost For power is but one 
cent an hour as compared to the three 
cents an hour that direct current from 
an electric-light service would cost* 
The price of such an outfit is about 615. 
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County Amerlcitti Wire- Jli>iv Xi'«n 



THE GREAT SCIENTIFIC INDUSTRY OF OLD SWEDEN 



Swedish steel stands foremost in 
quality in the world’s production. This 
is partially due to tile long history of 
steel and iron -making in Sweden and 
to the government supervision and fos- 
tering of the industry. The superiority 
is mainly due to the excellent quality 
of ore produced which averages 08.05 
per cent iron. Another reason is that 
all the smelting is done with charcoal, 
which being practically free from phos- 
phorus and sulphur, has a beneficial 
influence in the quality of the iron. The 
small charges which arc necessary ow- 
ing to the small capacity of the aver- 
age steel works in that country, coupled 
with extreme care and good judgment, 
enable them to produce a better quality 
of sled. 

The Swedish iron industry extends 
back to the 13th century, and Sweden 
is really the place where the industry 



was cradled. The development of the 
industry in Sweden went hand in hand 
with the perfecting of the steel blast 
furnace which is such an essential part 
of steel-making to-day. The country’s 
first steel company was founded about 
1235. but the year 1 100 marks the real 
beginning of iron-making in Sweden. 
The personality of kings, entered into 
its progression, Gustav ins 1 and 
Charles IX. who fully appreciated the 
value of the iron deposits of their coun- 
try, fostered the industry and soon put 
it in first place in iron producing. Gus- 
tavms I personally owned and operated 
the famous Fins pongs Works and Blast 
Furnace and manufactured the first 
iron cannon there in 1555. 

In the early stage of the industry* 
most primitive methods were used. Ore 
was mined by burning wood on the 
rocks, after which the ore could he 
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broken loose with a hammer. In 1 72ti 
gunpowder and hand drills were intro- 
duced. Pneumatic tools are now used. 
Generally, at this time, steam engines 




Swedish Blast Furnace, I7ih Century 



are the hoisting power, displacing horse 
and water power. 

The first blast furnaces were very 
rude, being made of clay, timber and 
fireproof material. The blast came 
from a common blacksmith's bellows 
which was operated by water power 
as shown in accompanying sketch. 
Charcoal was and is still used alto- 
gether in steel -making. 

Sweden exported 3,01)5,000 tons of 
iron ore in 1S>Q4. Bessemer steel 
achieved its present high world repu- 
tation in Sweden. It was first produced 
there in 1338. 



POINTERS ON BALLOONING 

Charles J. Glidden. the well known 
automobile tourist and international 
balloonist, in an article in the aeronau- 
tic magazine “Fly,” gives a few pointers 
on ballooning that are of the greatest 
interest and educational value to per- 
sons contemplating short balloon 
flights. 

'Before starting/' says Mr. Glidden, 
“the balloon is balanced by adding to or 
taking from the basket sand, until it 
will rise in the air when released at a 
speed that will clear all surrounding 
obstructions. It will then ascend from 
1.000 tii 2,000 ft., and, if nothing is done, 
immediately descend to the earth, end- 
ing the voyage. This descent is caused 
by loss of gas owing to expansion, the 



gas flowing out through the appendix 
at the bottom of the balloon. This flow, 
if obstructed, will cause the balloon to 
explode. To stop this descent it is nec- 
essary to lighten the load, and sand in 
quantities varying from a few ounces 
to a pound is thrown out, this work be- 
ing con tinned according to the changes 
of temperature, 

“Approaching a forest or small body 
of water, the balloon begins to descend, 
rising again immediately the open 
country is reached. The wind will 
cause the balloon to rise up over a 
mountain, and fall after the crest of the 
peak is passed. Over a city, the cool 
air rising from the shaded lanes and 
streets lias a tendency to draw the bal- 
loon downward, so sensitive is it to 
the changes. 

“In landing the greatest skill of the 
pilot is required, and to remove all de- 
ments of danger at least 50 lb. of sand 
should be on hand for immediate use. 
Seeing a clearing, probably 4 or 5 miles 
away, the balloon should be allowed 
to gradually settle to a lower level. 
When over the selected spot, the valve 
should be opened a little to hasten the 
descent. The moment the trail rope be- 
gins to drag, the descent and movement 
along in the wind will be checked. 
Often, the trail rope will stop the bal- 
loon 1.00 ft. in the air. If not, when 
about 50 ft. from the ground the anchor 
is thrown out and the valve opened, the 
balloon dropping gently to t lie ground. 
W hen about 20 ft. from the ground, if 
the v and is blowing, the rip cord should 
be pulled, this action tearing off a piece 
of the balloon 7 in. wide and ID ft. 
long and allowing the gas to imme- 
diately escape. 

“Once, at an elevation of 3,300 ft. ( I 
allowed the balloon to take its own 
course and gradually reach the earth. 
We dropped at the rate of 330 ft. per 
minute, traveling 3T4 miles in 10 min- 
utes. The highest elevation I have at- 
tained has been 1% miles, but it is 
much pleasanter sailing along at an 
elevation of about 3,000 ft., within 
speaking distance of people on the 
crust of the earth and a clearer view of 
many interesting objects. 
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Oil Tank Fire in Pennsylvania — Loss*. $200,000 



‘'Suitable weather should be selected 
for ballooning, as for pleasure yachting* 
One would not think of going out in a 
squall and sailing among the rocks. 
The weather map should be studied 
and ascensions made with the low 
pressure at least 300 miles away. The 
sun playing hide and seek behind the 
clouds, causes the balloon to rise and 
fall rapidly. On account of the absence 
of the sun, the balloon is more casily 
managed at night, with the loss of very 
little sand. Cut a plunge in the dark 
is not desirable unless the moon is shin- 
ing brightly* The best time for an 
ascension for amateurs is as many 
hours before sunset as the balloon is 
likely to remain in the air. This de- 
pends upon the quality of gas, size of 
balloon, and amount of sand carried. 
There is sufficient time after a sunset 
landing to pack the balloon for ship- 
ment before it is dark.’* 



“Big Cill. + ' a huge crocodile in the 
Bronx Zoo, had several cavities in his 
teeth filled* 17 men being required for 
the operation. 



AN OLD TIMER OF NEVADA 
DESERTS 

This is a specimen of the common 
rattler— one of the terrors of our west- 
ern deserts. This one roamed the 
desert of southern Nevada for about 
S years as the number of rattles at- 
tached to his tail shows. This snake 
is of the fighting kind if molested or 
run upon ; but m the same family there 
are other snakes even more deadly. 
The side-winder is more treacherous. 




for when he starts to battle no one 
knows just where he will strike, as his 
course is at an angle or frequently in 
a zig-zag direction. 
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THE NEW GAME “LA FUND A'' 

The resurrection of the ancient game 
of diabolo occurred in Paris and spread 
all over the world, being exceedingly 
popular for a couple of seasons. A new 




New BaU-To&smg Game 



game known as La Funda has now 
taken Paris by storm, and in all proba- 
bility it will spread to other countries 
as did diabolo* It consists of throwing 
a ball with the net shown in the illus- 
tration and catching it as it comes 
down. The hall can be thrown to a 
considerable height and to catch it as 
it falls the player must be very expert. 



ELECTRIC AUTO RUNS X-RAY 
APPARATUS 

The harnessing up of an electric au- 
tomobile to X-ray instruments is an 
idea of Dr. 1!. T. Edwards, director of 
St. Luke's hospital, South Bethlehem. 



Pa., which he has carried out to per- 
fection. 

*' l am putting the idea into daily 
operation," says Dr. Edwards, ^ and it 
works perfectly. Its simplicity makes 
it most available for general adoption, 
and 1 am quite confident that I can de- 
velop the idea into a valuable asset 
for physicians. The current consump- 
tion of my automobile costs about 
¥5.00 a month, and by an additional 
outlay of less than $130, i secure an 
X-ray plant that will do the work of a 
coil, rectifier, etc., costing over $500. 
Also, when you consider that the idea 
makes an ever-read y portable X-ray 
outfit possible, it is doubly worth con- 
sidering/' 



BARNYARD SOUNDS WITH 
MOVING PICTURES 

The cry of the public that moving 
pictures are not as real as they might 
be, because of the absence of the sounds 
that would attend the movements or 
display in real life, is causing moving- 
picture concerns to devote considerable 
energy toward filling the demand. Now, 
many moving-picture sets are provided 
with excellent mechanical devices to 
imitate the sound required, no better 
example of which can lie given than 
this set of barnyard-animal imitators. 
The first is a device which gives a real- 
istic imitation of hens cackling, the 
second gives a combined horse whin- 
new cow moo, and pig grunt, and the 
third a rooster’s crow* 




For Imitating the Voices of Animals 
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COLLAPSE OF A BALLOON 

Quick work by an amateur photog- 
rapher made possible the publication 




of this photograph. 'Hie aeronaut had 
hardly left the ground and the balloon 
risen to a height of 300 ft. when the 
great gas hag burst from top to bot- 
tom, It fell rapidly enough for the 
parachute to open, and the aeronaut 
reached solid ground in safety. He is 
obscured by the trees in the illustra- 
tion. 



CURING TOBACCO WITH GAS 
HEAT 

Curing tobacco with the heat from 
gas stoves has been successfully tried 
out by a tobacco company in Dayton, 
Ohio, Two stoves were placed in 
tightly closed sweating rooms with 
2,000 lb, of tobacco, piled on low plat- 
forms. For one week a temperature of 
90 deg. was maintained steadily, the 
sweating of the tobacco keeping it at a 
temperature of 120 deg. The tobacco 
was then re-piled and the room kept at 
a temperature of 80 deg. for a second 
week, the sweating continuing to keep 
the tobacco at the 120 deg, temperature 
provided by the 90 deg. heat the first 
week. At the end of the second week 
the tobacco was again re-piled and kept 
at the same temperature for 10 days 
longer, at the end of which time it was 
found to be a fine dark brown color, 
with the leaves well curled and folded. 

The stoves were fed on natural gas, 
the cost per week being $2.10. The 
stoves required no attention, and the 
temperature did not vary more than 
3 deg, each week. 



IN SEARCH OF WOOD; GETS 
DYNAMITE 

While a resident of North Tona- 
wanda was gathering driftwood along 
the Niagara river, lie jabbed his pike- 
pole into a case containing a dozen 8- 
tn. sticks of dynamite and dragged it 
ashore. On opening the box to see what 
it contained, he became almost para- 
lyzed with fright at the thought of 
what might have been the conse- 
quences if his iron-shod pole had come 
in contact with the explosive itself. 
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TIME AND ITS MEASUREMENT 

By James Arthur 

F31r. Arthur is an enihusEattic set*! mist, a successful inventor and extensive (ravcler, who has for 
years hceti making a study of clucks. watches, and i\m c-mcasuring devices, He is not only a great 
authority on this subject, hot his collection of over 15U0 timepieces gathered from all parts of the globe 
has been pronounced the finest collection in the world, Mr. Arthur is a phasing exception 10 the average 
lousiness man, for he has found time to do a targe amount of study and research along various scientific 
tines in addition to conducting an important manufacturing business in New York C :ty h of which lie is 
president. Mr. Arthur is li7 years of aire. This chaptor completes the historic features of the subject, 
with introductory remarks mi the world’s view point, and the three broad classes of time-measuring devices. 
The toll owing two chapters will trace the steps of progress to date and will introduce the world's next 
probable big step iq limr measuring. — Editor's Note.] 



Time, as a separate entity, has not 
vet been defined in language. Defini- 
tions will be found to be merely ex- 
planations of the sense in which we use 
tli e word in matters of practical life, 
Xo human being can tell how long a 
minute is; only that it is longer than a 
sec o n rl and 
shorter than an 
hour. In some 
sense we can 
think of a longer 
or shorter period 
of time, but this 
is merely com- 
parative, The 
difference 
between 50 and 
75 steps a min- 
ute in marching 
is clear to us, 
but note that we 
introduce motion 
and space before 
we can get a con- 
ception of time 
as a succession 
of events, blit 
time, in itself, re- 
mains elusive. 

In time measures we strive for a uni- 
form motion of something and this 
implies equal spaces in equal times - 
so we here assume just what we can- 
not explain, for space is as difficult to 
define as time. Time cannot be 
“squared” or used as a multiplier or 
divisor. Only numbers can be so used; 
so when we speak of “the square of the 
time" we mean some number which we 
have arbitrarily assumed to represent 
it. 1 his becomes plain when we state 
that in calculations relating to pendu- 
lums, for example, we may use seconds 
and inches — minutes and feet — or sec- 



onds and meters and the answer will 
come out right in the units which we 
have assumed, Still more, numbers 
themselves have no meaning till they 
are applied in some tiling, and here we 
are applying them to time, space and 
motion; so we arc trying to explain 

three abst rac- 
t i o n s by a 
fourth l But, hap- 
pily, the results 
of these assump- 
tions and calcu- 
lations arc borne 
out in practical 
human life, and 
we are not com- 
pelled to settle 
the deep ques- 
tion as to wheth- 
er fundamental 
knowledge 
is possible to the 
human m i n d. 

I hose desiring a 
f e w headaches 
on these ques- 
tions can easily 
get them from 
Kant and Spen- 
cer — but that is all they will get on 
these fmr necessary assumptions, 
Evidently, man began by consider- 
ing the day as a unit and did not in- 
clude the night in his time keeping for 
a long period, “And the evening and 
the morning were the first day” Gen. 
1, 5 ; “Evening and morning and at 
noonday/ 1 IV LV, 17, divides the day 
(“sun up”) in two parts. “Fourth part 
of a day,” Xeh. IX. 3, shows another 
advance. Then comes, “are there not 
twelve hours In a day,” John XI, !). 
The “eleventh hour.” Matt, XX, 1 to 
13, shows clearly that sunset was 13 
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o'clock, A most remarkable feature of 
this 1 2-hour day T in the New Testa- 
ment, is that the writers generally 
speak of the third, sixth and ninth 
hours. Acts II, 15; ill, 1; N, 9. This 
is extremely interesting, as it shows 
that the writers still thought in quarter 
days (Xeh, IX. 3 ) and had not yei ac- 
quired the 1 2-hour conception giv en to 
them by the Romans. They thought 
in quarter days even when using the 
12-hour numerals! Note further that 
references are to “hours; 1 ' so it is evi- 
dent that in New Testament times they 
did not need smaller subdivisions* 
“About the third hour," shows the 
mental attitude. That they had no 
conception of oui minutes, seconds and 
fifth seconds becomes quite plain when 
we notice t hat they jumped down from 
the 1 umr to nowhere, in such expres- 
sions as “in an instant — in the twink- 
ling of an eye,” 

before this, the night had been di- 
vided into three watches, judges VII, 
19. Poetry to this day uses the “hours” 
and the “watches” as symbols. 

This 12 hours of daylight gave very 
variable hours in latitudes some dis- 
tance from the equator, being long in 
summer and short in winter. The 
amount of human ingenuity expended 
on time measures so as to divide the 
time from sunrise to sunset into 12 
equal parts is almost beyond belief. In 
Constantinople, to-day, this is used, 
hut in a rather imperfect manner, for 
the clocks are modern and run 24 
hours uniformly; so the best they can 
do is to set them to mark twelve at 
sunset. This necessitates setting to 
the varying length of the days, so that 
the docks appear to lie sometimes more 
and sometimes less than six hours 
ahead of ours. A clock on the tower 
at the Sul tan + s private mosque gives 
the impression of being out of order 
and about six hours ahead, but it is 
running correctly to their system. 
Hotels often show two clocks, one of 
them to our twelve o’clock noon sys- 
tem. Evidently the Jewish method of 
ending a day at sunset is. the same and 
explains the command, “let not the sun 
go down upon thy wrath,” which we 



might read, do not carry your anger 
over to another day. 1 venture to say 
that we still need that advice. 

This simple line of steps in dividing 
the day and night is taken principally 
from tire Bible because everyone can 
easily look up the passages quoted and 
many more, while quotations from 
books not in general use would not be 
so clear. Further, t lie neglect of the 
Bible is such a common complaint in 
this country that if l induce a few to 
look into it a little some good mav re- 
sult, quite apart from the matter of 
religious belief. 

Some Chinese and Japanese methods 
of dividing the day and night arc indi- 
cated in Eig. h The old Japanese 
method divides the day into six hours 
and the night also into six, each hour 
averaging twice as long as ours. In 
some cases they did this by changing 
the rate of the dock, and in others by 
letting the clock run uniformly and 
changing the hour marks on the dial, 
but this will come later when we reach 
Japanese clocks. 

ll is remarkable that at the present 
time in England the “saving daylight” 
agitation is virtually an attempt to go 
back to this discarded system. “John 
Bull,” fora long period the time-keeper 
of the world with headquarters at 
Greenwich, and during that lime the 
most pretentious clock-maker, now pro- 
poses to move Isis clocks backward and 
forward several times a year so as to 
"fool” his workmen out of their beds 
in the mornings! \\ hv not commence 
work a few minutes earlier each fort- 
night while days are lengthening and 
the reverse when they are shortening? 

This reminds me of a habit which 
was common in Scotland. — -“keeping 
the clock half an hour forward,” In 
those days work commenced at six 
o'clock, so the husband left Ids house 
at six and after a good walk arrived at 
the factory at six! Don't you see that 
if his clock had been set right he would 
have found it necessary to leave at half 
past five? But, you sav he was simply 
deceiving himself and acting in an un- 
reasonable manner, Cettainly, but the 
average man is not a reasonable being, 




POPULAR MECHANICS 



153 



and "John Buir* knows this and is try- 
ing to fool the average Englishman. 

Now, as to the methods of measur- 
ing time, we must use circumstantial 
evidence for the pre-historic period. 
The rising and the going down of the 
sun — the lengthening shadows, etc., 
must come first, and we are on safe 
ground here, for savages still use primi- 



tive methods like setting up a stick and 
marking its shadow so that a party 
trailing behind can estimate the dis- 
tance the leaders are ahead by the 
changed position of the shadow. Men 
notice their shortening and lengthening 
shadows to this day. When the shadow 
of a man shortens more and more 
slowly till it appears to be fixed, the 
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Fig; 1 — fnterpretation of Chinese and Japanese Method* of Time Keeping 
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observer knows St Is noon, and when 
it shows the least observable lengthen- 
ing then it is just past noon. Now, it 
Is a remarkable fact that this crude 
method of determining noon is just the 
same as “taking the sun'' to determine 
noon at sea. Noon is the time at which 
the sun reaches his highest point on 
any given day. At sea this is deter- 
mined generally by a sextant, which 
simply measures the angle between the 
horizon and the sun. The instrument 
Is applied a little before noon and the 
observer secs the sun creeping upward 
slower and slower till a little tremor 
or hesitation appears indicating that 
the sun has reached his height,— noon. 
Oil 1 you wish to know if tile observer 
is likely to make a mistake? Yes, ami 
when accurate local time is important, 




Fitf* 2 — Portable Bronze Sundial from the Ruins of 
Herculaneum 

several officers on a large ship will take 
the meridian passage at the same time 
and average their readings, so as to 
reduce the “personal error.” All of 
which is merely a greater degree of 
accuracy than that of the man who ob- 
serves liis shadow. 

The gradual development of the 
primitive shadow methods culminated 
in the modern sundial. The “dial of 
Ahas,” Isa. XXXVIII, S. on which the 
sun went back 111 “degrees" is often re- 
ferred to, but in one of the revised 
editions of the unchangeable word the 
sun went back 10 “steps.'* This be- 
comes extremely interesting when we 
find that in India there still remains an 
immense dial built with steps instead 
of hour lines. Figure 2 shows a pocket, 
or portable sundial taken from the ruins 



of Herculaneum and now in the Museo 
National, Naples, It is bronze, was 
silver plated and is in the form of a ham 
suspended from the hock joint. From 
the tail, evidently bent from its original 
position, which forms the gnomon, lines 
radiate and across these wavy lines 
are traced. It is about 5 in. long and 
3 in, wide. Being in the corner of a 
glass case I was unable to get small 
details, but museum authorities state 
that names of months arc engraved on 
it, so it would be a good guess that 
these wavy lines had something to do 
with the long and short days. 

In a restored flower garden, within 
one of the large houses in the ruins of 
Pompeii, may be seen a sundial of the 
Arm ill ary type, presumably in its orig- 
inal position. I could not get close 
to it, as the restored garden is railed 
in, but it looks as if the plane of the 
equator and the position of the earth's 
axis must have been known to the 
maker, 

Both these dials were in use about 
the beginning of our era and were 
covered by the great eruption of Vesu- 
vius in 79 A.D., which destroyed Pom- 
peii and Herculaneum. 

Modern sundials differ only in being 
more accurately made and a few 
“curiosity” dials added. The necessity 
for time during the night, as man’s life 
became a little more complicated, ne- 
cessitated the invention of time ma- 
chines. The “clepsydra,” or water 
dock, was probably the first, A French 
writer has dug up some old records 
putting it back to Hoang-ti 20711 B,C, 
but it appears to have been certainly in 
use in China in 1100 BX\, so we will 
be satisfied with that date. In present- 
ing a subject to the young student it 
is sometimes advisable to use round 
numbers to give a simple comprehen- 
sion and then leave him to find the 
overlapping of dates and methods as 
be advances. Keeping this in mind, the 
following table may be used to give an 
elementary hint of the three great steps 
in time measuring; 

Shadow time, 2000 to 1000 IT C. 

Dials and Water Clocks, 1000 B. C. 
to 1000 A, D. 
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Clocks and watches, 1000 to 200(1 
A* !>, 

I have pushed the gear wheel clocks 
and watches forward to 2000 A.Lh, as 
they may last to that time, but 1 have 
no doubt wt will supersede them. At 
the present time science is just about 
ready to say that a time measurer con- 
sisting of wheels and pinions — a driv- 
ing power and a regulator in the form 
of a pendulum or balance, is a clumsy 
contrivance and that we ought to do 
better very soon ; but more on this 
hoped-for, fourth method when we 
reach the consideration of the motion 
on which wc base all our time keeping. 

It Is remarkable how few are aware 
that the simplest form of sundial is the 
best, and that, as a regulator of our 
present clocks, it is good within one nr 
two minutes. No one need be without 
a " noon-mark" sundial ; that is, every 
one may have the best of all dials. Take 
a post or any straight object standing 
"plumb/’ or best of all the corner of 
a building as in Fig. 3. In the case of 
the post, or tree trunk, a stone (shown 
in solid black) may be set in the 
ground : but b >r the building a line may 
often be cm across a flagstone of the 
footpath. Many methods may lie em- 
ployed to get tins noon mark, which Is 
simply a north and south line. View- 
ing the pole star, using a compass (if 
the local variation is known) or the old 
method of finding the time at which 
the shadow of a pole is shortest. But 
the best practical way in this day is to 
use a watch set to local time and make 
the mark at 12 o'clock. 

On four days of the year the sun is 
right and your mark may be set at 12 
on these days, but you may use an al- 
manac and look in the column marked 
“mean time at noon’ 1 or “sun on meri- 
dian.' 5 For example, suppose on the 
bright day when you are ready to place 
your noon mark you read in this 
coin mu 11 :50, then when your watch 
shows II :50 make your noon mark to 
the shadow and it will be right for all 
lime to come. Owing to the fact that 
there are not an even number of days 
in a year, it follows that on any given 
yearly date at noon the earth is not at 

■#* -T* 




Fig. 3 — Noon-Mark Sundials 
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the same place in its elliptical orbit 
and the correction of this by the leap 
years causes the equation table to vary 
in periods of four years. The centen- 
nial leap years cause another variation 
of 400 years, etc., but these variations 
arc less than the error in reading a dial. 
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correctly. So, for setting clocks, the 
corner of your house is far ahead of the 
most pretentious and expensive dial. 
In Fig, 4 is shown a modem horizontal 
dial without the usual confusing ^orna- 
mentation,*' and in Fig. 5 it is shown set 
tip on the latitude of New York City 
for which it is calculated. This shows 
clearly why the edge FG of the style 
which casts the shadow must he par- 
allel the earth's axis and why a hori- 
zontal dial must be made for the lati- 
tude of the place where it is *et up. 
Figure H is the same dial only the lines 
are laid out on a square dial plate, and 



Fig. 6 — Modern Sundial Set Up in Garden 

it will give your young scientific read- 
ers a hint of how to set up a dial in 
the garden. In setting up a horizontal 
dial, consider only noon and set the 
stile, or 12 o'clock line, north and 
sou tli as described above for noon -mark 
dials, 

A whole issue of Popular Mechanics 
could be filled on the subject of dials 
and even then only give a general out- 
line. Astronomy, geography, geometry, 
mathematics, mechanics, as well as 
architecture and art, come in to make 
“dialing" a most charming scientific 
and intellectual avocation. 



Fig. 4 — IB-Inch Modern Horizontal Sundial for 
Latitude 40 3 — 43' 

The reason that the table given here 
is convenient for selling clocks to mean 
time is that a minute is as close as a 
dial can be read, but if you wish for 
greater accuracy, then the almanac, 
which gives the “equation of time" to 
a second for each day, will be better. 
The reason that these noon- mark dials 
are better than ordinary commercial 
dials is that they are larger, and still 
further, noon is the only time that any 
dial is accurate to sun time. This is be- 
cause the sun's rays are “refracted’ 1 in 
a variable manner by our atmosphere, 
but at noon this refraction takes place 
on a north and south line, and as that 
is our noon -mark line the dial reads 



Fig. a — The Earth, Showing Relation of Dial Styles 

to Axis, 
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During the night and also in cloudy 
weather the sundial was useless and 
we read that the priests of the temples 
and' monks of more modern times 
"went out to observe the stars 1 ’ to make 
a guess at the time of night. Tile most 
prominent type after the shadow de- 
vices was the 11 water clock " or "clepsy- 
dra/ 7 but many other methods were 
used, such as candles, oil lamps and in 
comparatively late times, the sand 
glass. The fundamental principle of all 
water clocks is the escape of water from 
a vessel through a small hole. It is 
evident that such a vessel would empty 
itself each time it is filled in very nearly 
the same time. The reverse of this lias 
been used as shown in Fig, which 
represents the "time-boy" of India. He 
sits in front of a large vessel of water 
and floats a bronze cup having a small 
hole in its bottom in this large vessel, 
and the leakage gradually lowers this 
cup till it sinks, after which he fishes 
it up and strikes one or more blows on 
it as a gong. This be continues and a 
rude division of time is obtained,— 
while lie keeps awake! 

The most interesting of all water 
clocks is undoubtedly the "copper jars 
dropping water," in Canton, China, 
where 1 saw it in 1897. Referring to 
the simple line sketch, which 1 make 
from memory, Fig. 8, and reading four 
Chinese characters downwards t lie 

translation is "Canton City," To the 

*■ 

left and still downwards,— * Hon- woo- 
et-low/' which is,— "Copper jars drop- 
ping water/’ 1 Educated Chinamen in- 
form me that it is over 3,000 years old 




and had a weather vane. As they speak 
of it as "the clock of the street arch" 
this would look quite probable; since 
the little open building, or tower m 




which it stands is higher than surround- 
ing buildings, It is, therefore, reason- 
ably safe to state that the Chinese had 
a weather and time station over 1,000 
years before our era. It consists of four 
copper jars partially built in masonry 
forming a stair-like structure. Com- 
mencing at the top jar each one drops 
into the next downward till the water 
reaches the solid bottom jar. In this 
lowest one a float, "the bamboo stick," 

is placed and indicates the height of 
the water and thus in a rude way gives 
the time. It is said to be set morning 
and evening by dipping the water from 
jar 4 to jar 1* so it runs i2 hours of our 
time. What are the uses of jars 2 and 
3 t since the water simply enters them 
and drips out again? No information 
could be obtained, but T venture an ex- 
planation and hope the reader can do 
better, as we are itl\ of a family and 
there is no jealousy. When the top jar 
is filled for a 12-hour run it would drip 
out too fast during the first six hours 



Fig. 7—' "Tims-Eoy” of India 
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and too slow during the second six 
hours, on account of the varying '‘head" 
of water. Now, the spigot of jar 2 
could be set so that, it would gain water 
during the first six hours, and lose dur- 
ing the second six hours and thus equal- 
ize a little by splitting the error of jar 
1 in two parts. Similarly, these two 



errors of jar '2 could be again split by 
jar % making four small variations in 
lowest jar, instead of cute large error 
in the flow of jar 1. This could be ex- 
tended to a greater number of jars, 
another jar making eight smaller errors, 
etc., etc. Hut I am inclined to credit 
our ancient Chinese inventor with the 
sound reasoning that a human attend- 
ant, being very fallible and limited in 
Ids capacity, would have all he could 
properly do to adjust f uir jars, and 
that his record would average better 
than it would with a greater mini her. 
Remember, this man lived thousands 
of rears before the modern mathemati- 
cian who constructed a bell-shaped 
vessel with a small hole in the bottom, 
and proportioned the varying diameter 

in such a manner 
that in emptying 
itself the surface 
of the water sank 
equal distances in 
equal times. The 
sand glass. Fig. 
poetically called 
the "hour glass/' 
b dongs to the 
water-dock class 
and the sand 
flows from one 
bulb into the 
other, but it gives 
no subdivisions of 
its period, so if 
you are using one 
running an hour 
it does not give 
you tli e half hour. 




Fie 9 — Modern S?m<l 
Glass or *'Hour Glass' 



The sand glass is still in use by cb air- 
men, and when the oldest inhabitant 
gets on his feet, l always advise setting 
a 20-mimite glass "on him." 

In the "Tower of the W inds” at 
Athens, Greece i Fig. 10), we have a 
later “weather bureau" station. It is 




attributed to the astronomer Andrnm- 
cos t and was built about 5o IT C, It is 
octagonal in plan and although 21 ft, 
in diameter and 41 ft. high, it looks like 
a sentry box when seen from one of 
the hills of Athens, It had a bronze 
weather vane and in later times sun- 
dials on its eight sides, but all these 
are gone and the tower itself is only a 
dilapidated ruin. In making the draw- 
ing for this cut* from a photograph of 
the tower, I have sharpened the 
weathered and chipped corners of the 
stones sn as to give a view nearly like 
the structure as originally built; but 
nothing is added. Under the caves it 
has eight allegorical sculptures, repre- 
senting wind and weather. Artists state 
that these sculptures are inferior as 
compared with Grecian art of an older 
period. But the most interesting part 
is inside, and here we find curious 
passages cut in solid stone, and' sockets 
which look as if they had contained 
metal bearings for moving machinery, 
t ircumstantial evidence is strong that 
it contained a complicated water clock 
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which could have been kept running 
with tolerable accuracy by setting it 
daily to the dials on the outside. Prob- 
ably during a few days of cloudy 
weather the dock would “get off quite 
a little, ' but business was nut pressing 
in those days. Besides, the timekeeper 
would swear by his little water wheel, 
anyway, and feel safe, as there was no 
higher authority wearing an American 
watch. 

Some very interesting engravings of 
Japanese clocks and a general explana- 
tion of them, as well as a presentation 
of the Japanese mental attitude to- 
wards "hours” and their strange 
method of numbering them may be ex- 
pected in the next chapter. 

(Tti be continued) 



THE FIRST PIPE LINES 

The first pipe line was built in 1815 
when William Murdock, the discoverer 
of lighting with illuminating gas, in- 
stalled a piping works Its convey gas 
through shops near Birmingham, Eng. 
The line consisted of old musket bar- 
rels, bought at the close of the long 
European wars. The first pipe Hue fn 
America was constructed at Fredonia, 
N. V, in 18£4 to illuminate the village 
inn in honor of the visit of General de 
Lafayette. The first natural gas plant 
was built in America in 1872, and con- 
sisted of 5% miles of pipe line 3 in. in 
diameter, laid at Titusville, Pa, 

Today pipe lines hundreds of miles 
long, carry gas, oil, water, and steam, 
some of the lines being six or more feet 
in diameter. 



By law, an Englishman's property 
extends upward to the skies. What 
will this mean in aerial navigation? 



A WIRELESS BLOCK SIGNAL 
SYSTEM 

A new system of block signaling and 
train control has followed close upon 
the heels of wireless telegraphy and 
is founded on the same basic principle. 




Wireless Block System Apparatus 



This system has dispensed with signal 
posts, used by practically every other 
system, licit/, discovered that electric 
oscillations produced in a common cir- 
cuit create a disturbance called an elec- 
tric wave in the surrounding ether. 
This— the principle of wireless telegra- 
phy— has furnished a medium to span 
the gap betw een the rails and a mov- 
ing train and is something inventors 
have long sought. This new system 
is practicable for both steam and elec- 
tric lines. 

Naturally, to make this connection 
between the train and the track there 
must be two parts to the system, one 
on the track and another on the train. 
The connection is made thus: A gen- 
erator at the end of each block gener- 
ates an electric or wireless wave and 




Car? Stopped by 



Block System 
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sends it continuously along a wire laid 
on the ties midway between the rails. 
These waves can be controlled and are 
confined to the area of the track, I hence 
the space above and between the rails 
is constantly filled with radiations of 
the electric wave and it may easily be 
seen that a train going over this block 
of track with an apparatus to catch the 
impulses of tile wave will make a con- 
nect ion between the moving min and 
the track. For this purpose the train 
is provided with a pair of parallel rods, 
called antennae, about ti m, above the 
rail, which receive the wave impulse 
and carry it to a device in the engi- 
neer's cab, which has automatic cnin 
trol over the train. This connection is 
made and broken twice each second by 
two revolving coherers and sends an 
“all's well" click to the engineer each 
tune. This condition continues so long 
as the block ahead contains no train. 
The moment one train, or car, ap- 
proaches another on the same track, 
within a pre-arranged distance, the 
waves cease, the steam is shut off and 
the air brake is applied automatically ; 
at the same instant a whistle in the 
cab sounds. The engineer may be help- 
loss or dead, but the trains come to a 
standstill, regardless of his condition. 
Should the system get nut of order, or 
be tampered with, the train stops and 
the danger whistle blows. The engi- 



neer may start the engine and run 
along under control after a complete 
stop has been made, but the whistle 
continues to blow until the trouble is 
remedied or the track ahead is cleared, 
as live case may be. The device which 
controls the engine automatically occu- 
pies a space of ■ nly 2 it. square in the 
engine cab. 

A hair-raising demonstration was re- 
cently made for the benefit of railroad 
experts, on an interurban electric line 
running out of Chicago. Two large 
electric cars were headed toward each 
other on a single track, and brought up 
to a speed of ill) miles an hour each. 
The front platforms were unoccupied* 
the rnotormen being seated inside the 
car with the demonstrators. In this 
case the blocks had been arranged so 
as to allow them to approach within 
a few feet, at a point immediately in 
front id the spectators. At a speed of 
iiO miles an hour the cars drew to- 
gether. and a tremendous smash 
seemed inevitable, hut at the critical 
moment the power was cut off, the ait- 
brakes did their work, and the cars 
slopped only a few feet apart. 



Major Baden Powell insists that the 
problem of aerial rules and regulations 
in and between countries must be 
solved within the next four years. 




Old Locomotive or Tram. Oxford and Allegheny Railway — Locomotive Has Single Cylinder and Fly Wheel 



POPULAR MECHANICS 



1G1 











OffTVi;:eay ii VV. Eln-nTtmi 



UNIQUE TANK-MOVING FEAT 

This movin "-picture set of illustra- 
tions was taken while a 20 t 000*gal. 
wine tank, weighing 2 tons, was being 
moved in a unique manner from one 
tower to another. The tower upon 
which it had stood at the Fresno 
winery in California had become so rot- 
ten that a new one was constructed 



for it. When the time to move it came, 
however, it was found that the old 
tower was not strong enough to hold 
the w eight of the tank if lowered over 
the side* therefore it was run across to 
the new tower on a cable, in the man- 
ner shown. The towers are 200 tt. 
apart, and the tank made its journey 
*5 ft. above the ground. 
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THE POWER OF RADIUM OVER 
VEGETABLE GROWTH 

One of the greatest difficulties in the 
use of radium is in tire fact that it has 
both the properties of healing and de- 




Plant Growth Retarded by Radium 



ve loping disease, according to the dur- 
ation and method of directing its rays. 
This property is also seen in its effects 
upon vegetable life. Prof. Stuart 
Gager, of the University of Missouri, 
who for some time has been experi- 
menting with radium in connection 
with plants, finds that if the strength 
of the radium, the duration of exposure, 
and other conditions are suitable, the 
response to the rays is an excitation of 
function ; while it the radium is too 




Gas Mantle Experiment 



strong and the exposure too prolonged, 
the result is retardation or complete 
death. 

The effect of duration of exposure on 
the germination and growth of lupins 
is shown in one of the illustrations. 
The activity of the radium employed 




was J ,800,000, that is, it had a radio- 
activity of that amount. The seeds 
used were dry. The exposure to the 
radium ra) T s of the growth in the first 
pot, starting from the left, was 72 
hours; to the second, 50 hours; to the 
third, 20 hours; and to the fourth, no 
exposure to the rays at all. The illus- 
tration demonstrates that the effect in 
retarding growth varies with the ex- 
posure. However, by creating a radio- 
active atmosphere in a bell jar over 
lupin seeds already germinated, it was 
found that the result was acceleration 
of growth. 

The second illustration shows an ex- 
periment which was suggested by the 
fact that incandescent gas mantles con- 
tain a large percentage of thorium, a 
radio-active substance. On the surface 
of soil in a pot was sown a row of tim- 
othy seed, and over this row, and at 
right angles to it, was suspended a 
fresh, un burned mantle! Germination 
and subsequent growth were both re- 
tarded by the rays from the mantle. 

LOCK CONSTRUCTION ON THE 
RED RIVER 

These illustrations show the con- 
crete piers of a lock and dam now 
building in the Red river, 15 miles 
north of Winnipeg, Manitoba. The 
purpose of the construction is to raise 
the water in both the Red and the As- 
sinibome rivers to an additional height 
of front 6 to 8 ft., making navigation 
possible for many miles further than 
ever before on these rivers. 

In the foreground of the first illus- 
tration is shown the lock, which is 
wide enough to allow the boats to pass 
easily. The concrete piers arc seven 







Aiding Navigation, Ln the Red and Assiniboine Rivem 
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in number. Curtains will fit between 
each pier and a bridge will cross over 
them. Each pier has a concrete ice- 
breaker on its upstream side. 

The first illustration was taken while 
the river was frozen over in April of 
this year. The second was taken later 
in the season and shows about 2 it* 
of water rushing between the piers* 
The work is expected to be completed 
in the summer of 1910. 



URUGUAY HAS ARMED POST- 
OFFICE TENDER 

The little vessel shown in this illus- 
tration is called the “Correo del Uru- 
guay/' It has just been built for the 
Uruguayan post office service for the 
special purpose of meeting the mail 
steamers from Europe in Montevideo 
roads, and taking off the mails. She 
is 9? ft. long, and has a beam of 14 ft 
6 in. The hull is exceptionally strong, 
being built of galvanized steel. It is 
divided into seven compartments by six 
water-tight bulkheads, and is fitted 
with a strong rubbing piece all the way 
around to enable her to lie alongside 
the mail steamers in rough weather. 

The little ship is perfectly equipped 
for her task, and also carries a quick- 
firing gun on her forward deck. All 
parts of the vessel are lighted with 
electricity, and a small but powerful 
searchlight is installed on the roof of 
the pilot house* Her speed is miles 
an hour. 




Courted mu 'km J Husl Nctf* 



BREASTING WAVES OF STEEL 
OCEAN 

One of the most popular as well as 
remarkable features of one of London’s 
great amusement parks is the “ witch- 
ing waves” concession. Jt consists of 
an imitation ocean, the surface being 
of flexible steel plating, so designed 
that it can be made to rise and fall as 
do real waves. Small cars, with very 
small wheels or rollers, and seating as 
many as three persons, run upon the 
undulating surface. The passengers 
themselves steer the cars, and the mo- 
tive power is furnished by the swelling 
and falling of the steel waves. The 
concealed mechanism, which imparts 
the flowing motion to the flexible steel, 
is very ingenious. 




Ccmitesj- Yjitliw’ * Co,. tilatguw 

To Pttk l/p Mail; in Montevideo Roads 
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MACHINE CONVERTS STONE 
OR BRICK PAVEMENTS 
INTO ASPHALT 



GENTLEMEN'S WARDROBE 

This wardrobe is designed to fill all 
tbe requirements for wearing apparel 
in a gentleman's room. In one compart- 
ment are five drawers for the storage 
of lint]] and other of the smaller arti- 
cles worn by men, as well as an open 
shelf for liars. The other compartment 
contains hangers for coats and trou- 
sers, anti is large enough to accommo- 
date several suits, A rack on the inside 
of one of the doors provides a place for 
umbrellas and sticks. 



In the older cities of the country 
stone or brick pavements were laid be- 
fore asphalt was known. To substitute 
asphalt by the ordinary methods has 
necessitated the taking up of the gran- 
ite blocks, bricks, cobblestone, or other 
hard materials and substituting con- 
crete foundations; but this machine 
uses such old pavements as the founda- 
tion on which to lay a surface of as- 
phalt. 

This Is accomplished by heating the 
old surface with a large and continu- 
ous blast of heated air from the ma- 
chine. Immediately over this heated 
surface is applied a coat of melted as- 
phalt or other bituminous cement, the 
heated condition of the stone causing 
perfect adhesion. No flame is per- 
mitted to come in contact with the 
stone, so that no part of it becomes 
overheated and cracked. A final layer 
of asphalt completes the undertaking, 
thus converting the old, rough pave- 
ment into a smooth and noiseless thor- 
oughfare. 

The same machine is used for re- 
surfacing or patching women t asphalt 
pavements. The fact that the method 
of heating used brings the old and new 
material to the same temperature, and 
to a proper vulcanizing point just be- 





Two Viiws in Same Street, Showing New Paved Portion and Old Paved Section 
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Machine Lays New Pavement over Old Successfully 



fore being tamped, -smoothed, and 
rolled, makes a perfect weld instead of 
a patch, the repaired part becoming a 
part of the whole and indistinguishable 
from it. 



CLOCK WITHOUT WHEELS OR 
PENDULUM 

A clock without wheels or pendulum 
would seem as helpless as a bird w ith- 
out wings, yet this ingenious dock 
runs without them and keeps excellent 
time. It consists solely of two inclined 
plates with zigzag tracks and the clock 
framework supporting them, A per- 
forated disc connected with the shaft 
which journals in the frame, and two 
ball weights suspended in each tower 
and connected by means of a cord to 
the shaft successfully furnish the motive 
power. 

These weights are raised once a day. 
One-fourth inch steel balls rolling on 
the inclined plates take the place of 
the pendulum and gearing. Each steel 
ball rolls over the two plates in just 
one minute of time. From the lower 
plate the hall drops into the lower hole 
of the perforated disc above mentioned, 



this action releasing the disc, which is 
always under tension imparted to it by 
the two ball weights, 

The disc carries ,10 balls, and, when 
released by the ball rolling into it from 
the lower plate, turns the space of one 
hole, or one minute, bringing the upper- 
most of the 30 balls it contains in posi- 
tion to roll onto the top plate. The 
ball then begins its zigzag course down 




the two inclined plates as did the pre- 
ceding ball, each of the 30 balls rolling 
over the plates once every 30 minutes. 
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DISPERSING FOG BY MECHANICAL MEANS 



Showing tog Bank Dissipated fc-y Hertzian Waves 



a French scientist. One system is sim- 
ilar to that which lias been developed 
by Sir Oliver Lodge in England, and 
embodies the discharge of Hertzian 
waves into the fog. The other system 
is the projection of warm air into the 
fog, and so far both have attained about 
the same results. 

The latter system was developed af- 
ter observing, while taking a chance 
stroll along the docks at Calais on a 
foggy day. that the warm air from the 
stoke holes of the ships were making 
rifts in the fog for distances extending 
100 ft. He therefore devised the appa- 
ratus shown in one of the illustrations 
and by its aid succeeded in making a 
rift of 400 ft, in the fog. Compressed air 



Hot-Air Fog-Dispersing Machine 

that suffer often and seriously from 
their effect, would be of the greatest 
service. 



Several residents of Berlin have or- 
dered a dirigible airship for pleasure 
tri ps. 



is driven into the central cylinder of 
the apparatus where it is heated and 
then projected into the fog. 

Not content with the results of this 
system, M, Dibos next began experi- 
ments with Hertzian waves. On the 
roof of his villa at YVimereux he ar- 
ranged an antenna with an electric ten- 
sion of 140. 000 volts at its extremity. 
During a thick fog which could not be 
penetrated by the eye for more than 6 
ft, lie succeeded with this apparatus in 
making rift zones of from 310 to 450 ft. 
around his villa. The illustrations show 
the appearance of the house as the fog 
was being dispersed. 

M, Dibos is now attempting to com- 
bine the two systems, thereby hoping 
to disperse fog for distances of 8fl() or 
1,000 ft. His experiments are being 
watched with great interest, as some 
practical means of dispersing fog sur- 
rounding ships, in the neighborhood of 
signal towers and posts on railway sys- 
tems. and in congested parts of cities 



Two systems of dispersing fog arc 
being experimented with by M. Dibos, 
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CANADA TO HAVE NAVY 

England's fright over tlie possibility 
of an attempt to iivacle her shores by 
Germany, the talk of the colonies coin- 
mg to her aid by the building of 
‘'Dreadnoughts/' and the imperial de- 
fense conference held in London in 
July, have caused Canada to decide to 
come to the mother country's assist- 
ance, but not with “Dreadnoughts,' 1 if 
England will acquiesce. Instead, she 
wishes to build K cruisers, 10 torpedo 
boats, and 10 destroyers, forming a 
fleet that will stay in American waters 
in times of peace and go to England's 
assistance in times of war* The Cana- 
dian government is prepared to pay 
immediately one-fifth of the cost for 
laying down the whole fleet, and the 
other four-fifths is to be guaranteed 
to be paid within the next five years. 
Such a Meet would cost Canada from 
$15,000,000 to $25,000,000. 



PHOTOGRAPHING BY LIGHT 
PROM “LIVING” LAMP 

The beautiful phenomenon known as 
phosphorescence of the seas, due to the 
light given out by certain of the lower 
organisms, is also exhibited by many 
plants. Meat, at the stale of beginning 
decomposition, as well as rotten wood 
and withered leaves, possesses a lumi- 
nesce nee readily perceived by the eye 
when at rest. his phenomenon is due 
to bacteria, that is, to vegetable organ- 
isms settling on the surface of the sub- 
stance in order thence to spread to 
other bodies. 

Professor Molisch, of the University 
of Prague, who has closely investigated 
such phenomena, finds that the lumin- 
osity of living organisms is a chemical 
process giving -tsc to the formation of 
a hypothetical substance in the interior 
of cells, which, in the presence of free 
oxygen and water, becomes luminous. 
He has succeeded in preparing with a 
glass flash filled with sterilized gelatine 
vaccinated with a culture of him i nous 
bacteria, a “cold lamp. ‘ which, although 
of less intensity than the flame of the 
smallest candle, perfectly suffices for 
scientific and photographic purposes. 




"Living" Lamp of Luminous Bacteria 



One illustration shows pea germs at- 
tracted by tliis "cold lamp” or '‘living” 
light. Another shows the “living" 
lamp photographed in its own light* 
The must striking difference between 
t his living light and the light given out 
by other ilkiminants is the total ab- 
sence of heat rays. Nature thus realizes 
the ideal of modern engineering in this 
production of light without heat, 

A woman's hat was recently made 
from the skins of eight large rattle- 
snakes. 
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WAR OF EXTERMINATION ON ENGLISH SPARROWS 



In the rural districts at least, there is 
no sentiment in favor of the English 
sparrow. The farmers would exter- 
minate the pest without mercy, As 
scientists who have studied his habits 
w ill tdl you, this feathered nuisance is 
a quarrelsome, vicious, crop-destroying 
thief and the only voices raised against 
Ids extermination are the voices of in- 
experienced sentimentalists. Various 
plans have been suggested by the 
friends of ilie farmer and horticulturist 
to mitigate the nuisance, but the really 
practical solution of the problem must 
be credited to an Englishman, long 
resident in America, Mr, James Hunt, 
of Moorestown. N. J, 

Mr, Hunt has known the sparrow 
from intimate acquaintance with him 
in England, and lie has used his early 
acquired knowledge to bring to the war 
that he has waged in Moorestowu a 
variety of deadly machines and devices 
that are well known in Europe, but 
have not been tried here. Also he has 
adopted ideas that have found favor 
in England, where the sparrow is now 
regarded as much of a nuisance as he 
is here. One of these ideas is the or- 
ganization of Sparrow Chibs, and an- 
other is the enlisting of alt the boys in 
the neighborhood in the ranks of the 
sparrow killers. 

It may be imagined with what zeal 
boys will enter into such a work as 
th is. The sport of bird-nesting is a 
craze with the average boy, but he 
nests in fear of the wrath of parent and 
Punday School teacher, who regard the 
despoiling of the home of the feathered 
innocent with horror. But here comes 
a philanthropist who not only begs the 
hoys to rob the sparrow of his habita- 
tion and of his offspring, but actually 
offers a reward for the production of 
the evidence of such despoiling, "I he 
plan in Moorestowu has been to offer 
the following gifts to the sparrow 
hunters i 

Per rioi, 

For tlic faeails iif mature birds, 10 



For ifn; bodies of nestling, S cenrs 

For ttfgs. , x . tl cents 



To encourage adults to join in the 



war, prizes were o ffered to those de- 
stroying the most birds, with an annual 
supper, at which prizes were distributed 
and speeches made. 

Of the many devices that have been 
used in the war, the most interesting is 
one called the "clap-trap with which 
thousands of sparrows have been 
caught. A dark still night is selected 
for the work and the net, which is 
simply a mesh of strong twine stretched 
on parallel poles, is taken to where the 
birds are roosting in the ivy-covered 
walls of a church or in the bushes. One 
of the poles is rubbed against the place 
where the birds are sleeping, the other 
pole being kept a foot or so away. The 
frightened birds flock from the roost, 
the outside pole is clapped around so 
as to enclose them in the net as they 
fly from the roost, and the rest is a 
mere matter of putting them out of 
their misery quickly. A variation of 
the process is to hold the entire net 
away from the roosting place and hold 
a strong light behind it. An assistant 
then stirs the birds up with a pole and 
they fly into the net where the light 
attracts them. 

"During the present war/' says Mr. 
Hunt, "I caught and killed 82 sparrows 
in half an hour by means of this useful 
net, They were roosting in the ivy 
growing around the Episcopal Church. 
At another time I caught 118 birds; on 
still another occasion 55 and a little 
later 45 more, making a total of 300 
birds in three hours.' 1 

The boys take kindly to the clap- 
trap method of catching the sparrows 
and soon learn how to use the net 
that is adapted for daylight trapping. 
Two nets used are about 4 yd. long 
by 5 ft, or so wide. The nets are laid 
on level ground with an open space of 
fi ft, between them, on which feed is 
spread. The experts who have carried 
oil the war at Moorestowu recommend 
patience and cunning in using the day 
net. To make a line haul, they say it 
is necessary to keep feeding the birds 
and leaving the nets alone until the 
sparrow begins to regard the vicinity 
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of the trap as a free ltmcli establish- 
ment. They will then gather in greater 
and greater numbers until the ground 
between the nets is almost covered 
with them. Then a long line is pulled 
and under the leverage of short rods 
the nets dap together too quickly 
for the birds to escape* and in tlys way 
as many as seven dozen sparrows can 
he caught at a time, with one pull of 
the line. 

Here are some additional hints given 
by Mr. Hunt* culled from his ex- 
perience in the sparrow war; Poison 
should be used very carefully, or 
chicken or other life may be sacrificed* 
The best plan is to soak small wheat 
grains in poisoned water after which 
they may be used wet or dry. bread 

crumbs or anv oilier suitable feed mav 
* ■ 

be used, but wheat or oats are the best. 
Wheat or any other feed may be well 
soaked in strong alcohol and those who 
have tried this say it makes the spar- 
rows easy victims. 

The pyramid trap is made with 
straight sticks and siring. The end of 
the sticks cross one another and strings 
are made fast at the four bottom cor- 
ners of the trap and are brought up 
over the ends of the sticks and made 
fast on top, twisted together with a 
short piece of stick. The top of the 
trap is covered with a light piece of 
board that can be slipped on one side 
to permit the arm being put through 
to catch the captives. 

The basket trap is a deadly one when 
young sparrows are about. The trap 
is made with fine willows. The bot- 
tom may be of wood, or plaited willows 
and tlie rods form the outside of this 
circular trap, the fine ends being turned 
over to form a kind of funnel toward 
the bottom of the trap. The funnel 
slopes gradually so that feed can Tie 
placed upon it and the birds easily run 
up and down upon it* The end of the 
funnel goes near enough to the bottom 
of the trap to permit the birds getting 
under and into the bottom of the trap. 
The brick trap is a simple device, but 
it catches onlv one bird at a time and 
wholesale catching and killing is the 
better way. 
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This Cask Has Been Where Never Man Was 



CASK FLOATED PAST THE POLE 



Some ten years ago Rear-Admiral 
Melville and Henry G, Bryant, now 
president of the Geographical Society 
of Philadelphia, set 50 casks adrift 
on Bering Strait off the northwest 
coast of Alaska. This barrel is one of 
them and after being adrift for 10 years 
it was picked up last November off the 
coast of the island of Sora, which is 
north of Norway, The passage of the 
cask into the Atlantic proves that there 
is a drift flowing northeast through 
the Arctic waters- It is believed that 
the cask in its long journey must have 
passed close to the hole. 



COFFEE MILL DRIVEN BY 
BICYCLE POWER 

A Kansas City grocer has an ingen- 
ious arrangement by which he grinds 
coffee for h is customers and gets 
healthy exercise at the same time. 
When considerable coffee is to be 
ground, he props his bicycle up as 



shown in the illustration, connects its 
rear wheel by pulley to the coffee 
grinder, and stations a boy at the hop- 
per to pour the coffee in* He then 
mounts the bicycle and begins to tread 
slowly, as if climbing a steep hi lb then 
gradually increases his speed and bends 
low over the handle bars until the cof~ 
fee mill is fairly humming. 




Bicycle Pow«r Plant 
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Installation. Care and Operation of Plant — Com- 
petent Person Must Install Apparatus and Do 
the Wiring — Instructions Furnished by Com- 
panies from Which Storage Battery and 
Engine Are Purchased Must Be Close- 
ly Followed — Cost of Operation Is 
Practically the Cost of Gas- 
oline to Run the Engine 

In 1 he following; is complied an article, 

condensed from data compiled by T. II. Amrtnc, 
of ihe Illinois University esiKirit^rirU: experiment 
station, gt v a concise idea nt an inexpensive plant 
for the private electric lighting of a home. The 
matter published ici the July i^ue tltali votls clrc 
selection of tlx lures, fdan of lighting, estimate ot 
coxt, and how to determine the rcrunn-mems for and 
the size of ilie plant. This part deals with thr in- 
siallatio]!, car* and operation of such a plant. 

Part II 

Before attempting to use such a 
plant, full anti complete instructions 
should be obtained from the various 
companies for' the care and operation 
of the apparatus supplied by them. 
This is especially essential for the en- 
gine and storage batten. All dynamos 
such as are used for charging a battery 
are near enough alike so that instruc- 
t i * >n s f o r t h e ca re of one d y n a m o w ou 1 d 
apply equally to all, but gasoline en- 
gines and storage batteries differ 
enough to require explicit instructions 
from the company furnishing them. 

It is presumed that a competent per- 
son will tie obtained to install the ap- 
paratus and do the wiring. Such a per- 
son can he found in any small city, and 
it will be more satisfactory to employ 
him than for a novice to attempt the 
work. It is seldom, however, that even 
a man who is perfectly competent to 
install the machines and do the wiring 
knows much about storage batteries, 
it would lie well, therefore, to insist 
that he follow the general directions 
here given. 

The engine, generator,, and switch- 
board should he installed, tested and 
ready to operate before the storage bat- 
tery arrives. The cells of the battery 
should then be unpacked and assem- 
bled according to the directions fur- 
nished by the company. A strong set 
of shelves should be built upon which 
to place the battery, and it should 
be remembered in building them that 



nails and bolts are soon corroded 
and weakened by the acid fumes. 
These shelves should also be arranged 
so that there is plenty of room 
around the battery for an easy exam- 
ination of the plates and testings 
of the voltage and density of the elec- 
trolyte. If the cells are placed in two 
rows, one on top of the other, there 
should be a space of at least 1 ft. be- 
tween the top of the lower cells and 
the bottom of the top shellk Wooden 
trays and insulators are usually sup- 
plied by the company furnishing the 
battery. Each of these trays is filled 
with sand and placed upon four of the 




One Cell of Battery 



insulators. The battery jar is then set 
upon the sand, and adjusted so that it 
is level and lias a bearing over the en- 
tire bottom. The cells are connected so 
that the positive plate of one cell is 
connected to the negative plate of the 
next through the entire battery, Great 
care must be taken to connect the posi- 
tive plate of the first cell of the battery 
10 the positive terminal of the dynamo. 
They are easily distinguished from 
each other, as the positive plate of the 
battery is of a dark brown color and 
the negative a sort of yellowish gray 
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color. The positive terminal of the dy- 
namo can he found by tracing back 
from the switchboard voltmeter. Have 
the dynamo running and connect the 




voltmeter to the dynamo terminals so 
that it reads in the proper direction, 
then trace from the voltmeter terminal 
marked back to the dynamo. The 
terminal to which it is traced will be 
the positive one. Care should be taken 
that this terminal leads to the end of 
the battery having the first plate of a 
brown, color. 

The acid solution, or electrolyte, 
should in no case be put into the jars 
until everything is ready to begin 
charging the battery. After the solu- 
tion is put in, the engine and dynamo 
are started up and the rheostat ad- 
justed until the proper charging cur- 
rent is indicated upon the ammeter. As 
a precautionary measure, it is well be- 
fore closing the switch to the battery, 
to adjust the rheostat until the volt- 
meter reads about 30 volts. Then the 
switch is closed and the rheostat ad- 
justed until the battery is charging at 
its 10-hour rate. 

In the case of the 40-ampere-hour 
battery, this would be approximately 
4 amperes. The electrolyte, which 
should be obtained ready mixed from 
the battery company, should show a 
specific gravity of about 1.17 at the be- 
ginning of the charge. The charging 
should be con tinned for 10 hours a day 
for about 3 days, or until the electro- 
lyte bubbles freely, Tbe specific grav- 
ity of the solution and the voltage of 
the cells will then have reached sta- 
tionary values at about 1.2 specific 



gravity and 2.5 volts. During this 
charge the current should be kept at a 
constant value of about 4 amperes by 
the adjustment of the rheostat, The 
battery may then be used for lighting 
until discharged down to about 2 volts 
per cell, after which it should be given 
another thorough charge. This system 
of moderate discharge and thorough 
charge should be kept up for two or 
three cycles of charge and discharge, 
after which the battery should be in a 
first-class condition. 

These general instructions apply to 
almost any type of battery, but if ex- 
plicit instructions for the preliminary 
treatment of the battery are furnished 
by the storage battery company, they 
should be followed closely instead. 

After the preliminary treatment of 
the cells the battery may be charged 
at any convenient time, no matter 
whether fully discharged or not, but 
there are two things that must always 
be borne in mind. The first is that the 
cells must not under any circumstances 
be discharged below 1.8 volts per cell 
and preferably not below 1,9 or 1.95 
volts. If discharged to a too low volt- 
age a harmful white sulphate forms 
upon tile lead plates. This sulphate al- 
ways forms when the plates are being 
discharged, but if the discharge is not 
carried too far. it is destroyed or re- 
duced when they are charged again. 
The second precaution is to be sure that 
the battery gets a thorough charge up 
to 2 A or volts per cell every week 
or so. This will reduce the sulphate 
that has formed on discharge and will 
keep the cells 3n good condition. 

The voltage and the density, or spe- 
cific gravity of the electrolyte of each 




cell, should be observed at least every 
two weeks and the battery company 
notified and asked for advice if either 
seems to show unusual values. Two 
devices are required for this purpose, 
one being a hydrometer and the other 
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a voltmeter* The hydrometer, which is 
a small glass instrument similar in ap- 
pearance to a thermometer, is placed 
in the solution between the plates of 
the cell, care being taken that it floats 
free of the plates. It will sink so that 
more or less of its stem is immersed 
in the liquid* This stem has a gradu- 
ated scale and the reading taken at the 
surface of the liquid gives the density, 
or specific gravity of the electrolyte, 
that is to say, how many times heavier 
it is than pure water* The voltmeter 
needed will measure up to about 3 volts 
and is portable. It is used for deter- 
mining tli e voltage of each individual 
cell 

As has been stated above, the volt- 
age per cell should vary from 1*8 volts 
at the lowest allowable discharge to 
about 2.6 volts in the fully charged 
condition, dropping to 2.2 or 2.3 when 
the charging current is stopped* The 
specific gravity should not fall below 
about 1.18 when discharged nor be 
above 1.24 when fully charged* When 
the batteries are well cared for, the 
density will usually remain about 
correct, if periodically filled up with 
pure water to supply the loss by evap- 
oration. ft is best to use nothing hut 
distilled water for the cells, but if not 
obtainable, good, pure filtered rain 
water may be used* and the battery 
should be charging at its normal rate 
when filling them up, this causing the 
water to mix more quickly with the 
electrolyte and preventing the harmful 
results caused by having tli e electrolyte 
of non-uniform density* 

'The battery should not be allowed to 
stand idle after discharge has taken 
place. Put it on charge as soon as pos- 
sible after it has dropped to a voltage 
of about 1.0 volts per cell. Sediment 
should not be allowed to collect in the 
bottoms of the battery jars. If it does, 
the cell should be fully charged, re- 
moved from the battery, the electrolyte 
drawn out, and the sediment removed. 

The color of the plates gives a good 
indication of their condition, and should 
be carefully watched. When first set 
up the negative plates are a yellowish 
gray and the positive dark brown, as 
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already mentioned, usually spotted 
with whitish or reddish gray sub- 
stances* These spots are sulphate and 
should disappear when the cell is fully 
charged, \\ hen in good operating con- 
dition the positives are dark red, choco- 
late or plum color, becoming nearly 
black when charged. If fully dis- 
charged* the whitish or reddish patches 
of sulphate appear* The negatives are 
a sort of pale slate color that becomes 
darker as tire plates are charged. W hen 
in good condition llie surface of the 
positive plates is soft and the color will 
rub off on the finger. W hen in bad con- 
dition the surface is usually hard. 

Voltmeter reading of the cells should 
lie taken while the battery is discharg- 
ing in order to get a good idea of the 
true condition of the cells. Often a cell, 
when standing idle, will indicate a volt- 
age of perhaps 2.0 volts, but as soon 
as any current is taken from it, the 
reading will immediately drop to a 
much lower value. 

The engine room should be heated 
in the winter to keep the battery solu- 
tion from freezing. A low temperature 
of the electrolyte decreases the capacity 
of the battery to a marked extent. 

The principal things to watch about 
the dynamo are the bearings, the com- 
mutator* and the brushes. The bear- 
ings should always lie kept supplied 
with a good quantity of oil* and 
watched to see that the oiling rings 
rotate Freely when the machine is run- 
ning. If there is any sparking at the 
brushes they should be examined to 
see if they fit the commutator perfectly 
at every point. If not, they should be 
sandpapered carefully, To do this a 
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strip of extra fine sandpaper, a trifle 
narrower than the commutator is long, 
should be used. Lift the brush and slip 
the paper under it with the smooth side 
next the commutator, then, after let- 
ting the brush down and holding the 
paper snugly against the commutator, 
carefully draw the paper under the 
brush in the direction which the com- 




Dynamo, Switchboard and Gas Engine 



mutator turns when the dynamo is in 
operation. Lift the brush, remove the 
paper, and repeat the process until the 
brush fits perfectly. 

When the commutator is in good 
condition it will not have a bright me- 
tallic copper color, but a fine dark lus- 
ter. 3f the commutator is bright after 
operating for a while, the brushes prob- 
ably bear too bard or else there lias 
been sparking. Occasionally the r Ira- 
ni uta tor should lie cleaned by holding 
a soft rag, slightly oily, upon it while 
the dynamo is running. 

The principal cost of running such a 
plant is the cost of operating a gasoline 
engine. A 2-hp. engine will run upon 
about 5 cents' worth of gasoline per 
hour when carrying a full load. When 
the engine is driving the dynamo alone 
it is giving about ,7 hp. and the cost of 
gasoline is about 1.8 cents per hour. In 
giving these figures it is assumed that 
gasoline costs about 18 cents per 
gallon. 

The dynamo costs but very little to 
operate, almost the only item being oil 
for the hearings. The storage battery 
requires no supplies except the occa- 
sional addition of sulphuric acid to the 
electrolyte of those cells whose specific 
gravity has fallen low. The acid costs 



5 or G cents a pound, and only a small 
quantity is needed. 

Depreciation is the most costly item 
in storage battery operation, and this 
depends altogether upon the treatment 
of the battery. It matters not how good 
or how poor a cell may be, careless 
treatment will reduce its life of useful 
service to a few months. The cost of 
maintenance nr making good this de- 
preciation is practically that of renew- 
ing the plates. W ith careful use the 
positive plates of the battery probably 
will not need renewal in less Ilian 4 or 
5 years, and the negative plates in 8 
or 10 years. This should make the av- 
erage annual cost of maintaining the 
battery no more than $8 or $10, 



ENGLAND’S TRIBUTE TO 
U. S. NAVY 

An English naval journal of the 
highest standing has the following to 
say of the English and American navy : 
“The 'Dreadnought 1 and all of its 
successors in the British navy— the 
' Rellerophon/ ‘Temeraine/ ‘Superb/ 
‘St. Vincent/ ‘trolling wood/ 'Van- 
guard/ and ‘Neptune* — are the most 
weakly armed of al! modern battleships 
now under construction in the world. 

“The United Stales has pursued a 
consistent course in the development 
of its ‘Dreadnought' policy. It laid 
down the first all-big- gun ships in 1DIJG, 
They are the ‘South Carolina' and 
‘Michigan/ each Hi ,1)00 tons, and al- 
though they carry only eight 12-in, 
guns, they can fire the whole of them 
on either broadside, and may thus be 
reckoned as almost equal to the ‘Dread- 
nought/ which, with Hi guns, can ob- 
tain no more effective broadside fire, 
“In the following years, while Great 
Britain stuck to the ‘Dreadnought de- 
sign. the United States went one bet- 
ter titan its IMOfi ships and produced 
designs for two new vessels — the ‘Dela- 
ware/ and North Dakota' — of 20 , non 
tons each, armed with ten 13-in. guns. 
The whole of the five turrets are placed 
on the center line of the ships, so that 
here again the full armament of 12-in. 
guns can be brought to bear on either 
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broadside. This is two more than the 
British * Dreadnought/ 

“In 1908 the ‘Utah 1 and ‘ Florida/ 
which are similar to the ‘Delaware/ 
were laid down, bm this year a further 
step has been taken. Two ships are 
to be laid down, their names being 
‘Wyoming' and 'Oklahoma/ They are 
not only to be the largest in the world 
— -their displacement being no less than 
20,000 Ions — but will carry an arma- 
ment at least oO per cent more effective 
than that of the 'Dreadnought/ 

“Their 12 guns will be arranged in 
six turrets, all disposed on the center 
line, and the full capacity will be avail- 
able on either broadside. The weight 
of the * Wyoming's' broadside will be 
10,200 lb, with these guns alone, to the 
0,800 lb. of the British Dreadnought' 
and its successors down to dale/' 



HIGHEST BRIDGE IN 
CALIFORNIA 

The new steel cantilever bridge 
across the Hear river near Grass valley, 
CaL, is said to be the highest in that 
state. One feature of the construction 
is the fact that the bridge has no ap- 
proaches, the banks on each side being 
very high and abrupt. The distance 
from abutment to abutment is 800 ft. 
and the height above the rushing 




"The Banks Are High and Abrupt' 1 ' 



waters of the river is 200 ft. It replaces 
an old railway structure that was 100 




A Bridge Without Approaches — 300 Feet High 
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ft. lower. Tire additional height of IflO 
ft. above the river was necessary to se- 
cure a better grade, and in so doing, 
shortens the length of the line about 
three miles. All of the steel material, 
as well as the concrete, was swung out 
to position on a 3 14 -in. cable. 



TRAIN FIRE IN ENGLAND 



While the Scotch express of the 
Great Northern Railway of England 
was recently speeding from London to 




Train Catcher Fife At Hi-^h Speed 



Edinburgh, the overheating of an axle 
caused one of the mail coaches to 
catch fire. No water being available, 
the car was uncoupled from the rest 
of the train, pulled down the tracks a 
short distance, and allowed to burn it- 
self out. 



USING A RING LIFE PRESERVER 

On all steamships and many docks 
arc life preservers of the ring type, to 
be thrown to persons struggling in the 
water. The proper way to approach 
or grasp such a life preserver in the 
water is to take hold of the side nearest 
and press down with all your weight. 
This causes the further side to fly up 
in the air and down over the head. The 
average person struggling about in the 
water would try to lift up the big life 
ring and put it over his head, this caus- 
ing him to sink deeper. 



PHILIPPINE SUGAR MILL 

The method of sugar manufacture in 
the Philippines, as shown in the accom- 
panying photograph, is crude and prim- 
itive. Although the islands produce 
great quantities of sugar, supplying the 
local markets and those of China, but 
one or two refineries having a sem- 
blance of latter day methods are to be 
found in the archipelago A The sugar 
mill shown herewith is one of the count- 
less used by small planters. The motive 
power is furnished by the slow-going 
carabao while the mill is fed by hand. — 
Contributed by Monroe Woolley. 




Suear Mill Used by Small Planter in Philippines 
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Utilizing Bridge Spa,ct feur the Sale of Wares 'Suggested liall over a Bundort Bridge 

Arcade Bridge iia Mexico 



STORE ARCADE BUILT OVER CONCRETE BRIDGE 



The idea of making use of a bridge 
as a foundation for an arcade of stores 
and booths, and the passageway be- 
tween these stores as the means of 
crossing, is aptly demonstrated by this 
unique reinforced concrete arcade 
bridge in the city of Monterey, Mex- 
ico. 

The arcade is 200 ft, long by 52 ft. 
wide, and has an outside wail height of 
10 ft. I> in, A clear roadway of 19 ft. 
0 in. occupies the center, and the floor 
space on each side is divided into 20 
stalls or stores, each being 10 ft. wide 
by 10 ft. long. The building is entirely 
of reinforced concrete, with the excep- 
tion of the wooden counters, the ex- 
panded metal screens in front of the 
stalls and the windows. The walls are 
Z in, thick. 

The illustrations show the exterior 
of the concrete bridge ami arcade, the 
interior of the arcade, and a suggested 
hall to be built over a bridge on the 



Thames for the London Comity Coun- 
cil. The latter is used because of the 
contrast. 



THE VALUE OF CITY^OWNED 
WATER-FRONTS 

Toronto, the leading city of Canada, 
sets an example in the control of water- 
front property that should be a lesson 
to every city in the United States bor- 
dering on waterways. Four years ago 
Toronto owned only one-half mile of 
water frontage, now it owns nearly 
four miles, and a great sea wall is to 
be constructed along its entire length. 
As an example, showing the other ex- 
treme of municipal foresight, Buffalo, 
N. Y., is struggling to regain some of 
its water frontage lost by blunders and 
neglect in the past. The handicap is a 
difficult one to overcome, and many 
other cities in the United States are 
fighting the same conditions. 
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THE DINING ROOM OF A CIRCUS 

The tented dining room of a certain 
big circus is one of its most important 
adjuncts, and also one of the most in- 
teresting to the people who throng the 




Requires S.OO'O Pancakes £cf Breakfast 



show grounds before the afternoon per- 
formance, The circus train travels in 
five sections, the first section contain- 
ing the kitchen and hotel outfit. It has 
the right-of-way over all the other sec- 
tions, and is known in one of the big 
shows as “The Flying Squadron.’* 

The discipline of an army reigns 
supreme in circus life, and it is always 
interesting to watch how the thousand 
or more peop>le of such an organization 
are fed three meals a day without a 
hitch, and as silently as in a big hotel. 
The grass serves as a carpet , and the 
40 or more waiters move quietly in and 
out. The kitchen tent is completely 
equipped with pastry ovens, warming 
tables, steam vats for stewing, steam 
urns for coffee and tea, boiling ovens, 
and numberless other cooking utensils. 
The force of cooks numbers 16, includ- 
ing the three which tend the camp fire, 
at which nothing but soup is prepared. 
The ranges fold up and are carried in 
wagons, and the tents are lighted with 
electricity at night. It is not Unusual 



to serve as many as 5,000 pancakes for 
breakfast, and 600 loaves of bread are 
used each day, in addition to crackers 
and biscuit. The meat consumed each 
day is somewhere near 1,000 lb. Such 
provisions as celery, young onions, 
strawberries, radishes, melons, etc,, are 
bought in each town, often cleaning 
out the entire market. An advance 
agent of the commissary department 
keeps well in advance of the show, con- 
tracting for its supplies, for man and 
beast. When, through some accident 
such as washed out bridges, the circus 
is obliged to change a date on a few 
hours* notice and give the day's per- 
formance in another city, there has to 
be some lively work to provide the food. 



FUTURE AERIAL AND SEA 
WARFARE 

The knowledge that the airship will 
play an important part in the next 
great war has made the necessity of de- 
vising ways and means of fighting them 
a vital one. Already, Germany, as 
has been shown in recent pages of this 
magazine, has devised guns of many 
types and kinds with which to do battle 
with aerial craft, but this imaginary 
battleship, specially designed for fight- 
ing enemies in the air, is the idea of the 
English. 

Airship-destroying battleships driven 
by internal combustion engines prob- 
ably will be provided with some kind 
of armored overhead protection along 
the turtle-back design shown in the il- 
lustration, Small, but powerful, rapid- 
fire guns, protruding through the tur- 
tle-back armor, may drop the flying- 
machines like wounded birds, while the 
explosives projected from them will be 
deflected. 

Such an idea is as yet only a dream, 
but so were airships only a few short 
years ago, 

A hotel on wheels, nearly 4 miles 
long and made up of 300 Pullman 
sleepers, stood on the beach tracks 
near Ocean Park, CaL, for the use of 
the Elks during their annual conven- 
tion last month. 
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Battleship Specially Designed for Fighting Airships 
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STEAM TYPE OF LOCOMOTIVE DRIVEN 
BY ELECTRICITY 



This novel electric locomotive re- 
tains many of the principal features of 
a steam locomotive, embodying, in (act, 
a return to steam locomotive practice, 
the one vital difference being the sub- 
stitution of electricity for steam. The 



lb., slightly less than the maximum 
weight of a high-speed steam locomo- 
tive, but much higher than the usual 
type of electric locomotive. A tractive 
force of 30,000 lb, is developed at a 
speed of 13 miles per hour. 




Motors Connected to linvioj^Rods as in Steam Engines 



motors, which arc 300 hp. and two in 
number, are mounted on top of the 
frames of the locomotive and are con- 
nected to the driving wheels by rods 
and cranks, instead of having the ar- 
matures geared or mounted direct!}* on 
the driving wheels. 

These motors are capable of driving 
the locomotive at a maximum speed of 
50 miles per hour, and will operate 
equally well when running in either 
direction. The frame and running gear 
are similar to those of steam locomo- 
tives. There are three pairs of coupled 
driving wheels, 40 in. in diameter, a 
radial 2-wheeled pony truck with 
wheels 36 in. in diameter at one end, 
and a 4- wheeled, bogie truck with 36-in. 
diameter wheels at the other end. I he 
total wheel base is 36 ft, 3 in, T but the 
rigid wheel base is only 10 ft., which 
will permit rounding the sharpest 
curves. The wheel arrangement cor- 
responds to what is known as the ^Pa- 
cific’* type in the steam locomotive. 

The total weight of the locomotive 
is 250,000 lb., of which 162,000 lb. is 
carried by the three driving axles. This 
gives a weight for each axle of 54,000 



The fact that the motors are mount- 
ed on top of the frames permits the 
use of armature bearings of exception- 
ally large size. With such bearings 
there is no danger of the armature 
dropping on the pole pieces, therefore 
the air gap can be reduced to a mini- 
mum, The entire weight of the motor 
field and the armature, being carried 
on the frame, is spring supported, and 
no severe shocks arc produced by dead 
weight carried on the axles. For each 
revolution of the motor armatures, the 
tl riving wheels make one complete rev- 
olution and the two motors revolve in 
exact unison. 

Tests have demonstrated that the de- 
sign is entirely satisfactory, both me- 
chanically and electrically. The fact 
that the motors are located in the cab, 
where they may he easily inspected 
and adjusted, and also where they are 
out of the way of dust and other for- 
eign material, means, it is believed, 
that the cost of maintenance of electric 
locomotives will be greatly reduced. 
The design also permits the use of 
driving wheels of small diameter and 
motors of comparatively large size. 
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PROPOSED INTERNATIONAL 
WIRELESS WEATHER 
REPORTS 

Weather reports by wireless will be 
discussed by the International Confer- 
ence of Meteorologists at Loudon next 
month. The scheme would be only an 
extension of the service now given to 
each other by steamships. Conditions 
of sea and sky and wind for from 300 
to 1,000 miles ahead are now regularly 
in the possession of ship captains. It 
is argued that the system Nation of 
such news* and the flashing of it be- 
tween nations in a code mutually 
agreed upon, would be of great benefit 
to mankind. Willis Moore, chief of the 
United States Weather Bureau at 
Washington, is heartily in favor of the 
plan. As merely local predictions would 
not be sent across the sea, his own most 
famous prophecy of fair weather for 
Taft's inauguration would not go by 
wireless to astound Tokyo and petrify 
Budapest, 



A BRICK CONVEYER FOR 
PAVERS 

This is an illustration of a set of con- 
veying rolls devised to facilitate the 
work of pavers. By the use of three of 
these conveyers, four loaders and three 
pavers have laid 1,500 s<j . yd, of paving 
per day. The conveyers are usually 10 
ft. long, but can be made any length. 
Two boards carry between them a train 
of spools spaced so as to have a clear- 
ance of ] /h in. A brtek set edgewise on 
the spools will slide slowl}' down the 
conveyer to the hands of the paver. 
The 1 oadcr takes care to put the best 
side of the brick tip and to keep the sup- 
ply just ahead of the laying. 



MOTORISTS PRACTISE ON 
MOVING DUMMIES 

One ol the features of motor life at 
Brooklands, England, is the monthly 
bogey competitions. Obstacles are 




suspended along the race course and 
kept moving across the track by means 
of a pulley. It is the object of the 
motorists to dodge the figure. 



WHITEWASH AS A FIREPROOF- 
ING MATERIAL 

The efficiency of whitewash as a fire 
retardent is almost universally recog- 
nized, insurance companies being 
among the interests that suggests its 
liberal application on the wooden por- 
tions of large buildings, barns and raft- 
ers. It is difficult, it is claimed, for fire 
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to spread among whitewashed struc- 
tures. The United States government 
has long recognized the practical value 
of whitewash as a protection against 
such clanger and the lighthouse board 
orders its use wherever possible. 



RECLINING PORCH SWING 

This illustration shows a new idea in 
porch swings, the feature being in the 
fact that it is equipped with drop ends 



himself with vigorous fluency when he 
found anything going in the way he 
considered wrong. When an individual 
was at fault, however, or was guilty of 
any serious blunder* this general man- 
ager would pour tile vials of his wrath 
into the delinquent's ear, but always did 
t lie reprimanding on what the men 
called the sly. Tie would go behind a 
box car or call the man into a private 
room or car and roast him to his heart’s 
content, but never a word of reprimand 




P&rch Swing with Drop Ends 



for pillow rests. The swing is made of 
solid oak in all the different finishes. 
The ordinary porch swing, or swinging 
Scat, as it is called, lies solid ends* 



REPRIMANDING ON THE SLY 

A most sensible remark was made 
bv Mr. W. J, Harahan in his paper on 
''Discipline on Railways,'' when he 
said : "When possible to avoid it, men 
should not be reprimanded within the 
hearing of other men, as it seems to in- 
flame and wound them, and such rep- 
vim and loses a large part of its effi- 
ciency/’ Tliis reminds us, says Rail- 
way and Locomotive Engineering, of 
the ways of a Western general man- 
ager who was one of the most popular 
men in his day and generation, lie was 
familiar with every detail of railroad 
work and never hesitated to express 



was uttered where others could hear 
what was said. The consequence was 
that the worst abused man would de- 
part from the tongue lashing, feeling 
that he deserved much more than he 
had received and ready to swear that 
the general manager was the finest 
gentleman in Illinois, 

Not only does the man not lose self- 
respect, but the fact that no one else has 
heard the rebuke, entirely eliminates 
any exhibition of bravado or resistance 
to authority. In fact, on one occasion, 
a hoy with a sense of humor, who had 
been rather severely dealt with quietly 
and alone by bis superior, went out 
into the roundhouse after he had been 
"called down" and gave it out that he 
had been brought in for consultation 
and his advice on certain matters had 
been asked for by the boss. His altered 
behavior in the thing complained of 
was noticed 
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SHIPS WITH CONJUGATED 
HULLS TRIED LONG AGO 

The illustration is one of the type of 
vessels with double hulls which were 
built and tried out as far back as 1878* 
The two ships were connected with a 
heavy framework carrying the saloon 
and were used for the purpose of 
smoothing the passage between France 
and England on the well known choppy 
English channel. Their resistance to 
the rolling waves was very great, but 
the ships were finally disjointed by the 
agitation, although one of the vessels 
was used through one summer. The 
instances of associated hull construc- 
tion were brought out by a French 
writer following an American article 
which was quoted in these columns re- 
cently, on the practicability of triple 
and double hulls for swift ocean 
vessels. 

The German nation has recently 
placed in service the steamer “Vulcan'* 
with conjugated hulls which is destined 
to succor and to raise submarines and 
torpedoes. This French writer believes 
that the ship will serve its purpose in 
this way but not as a swift passenger 
boat 



TEXT BOOK FOR BURGLARY 
APPRENTICES 

The police of New York found upon 
a burglar, arrested by them, a treatise 
on safe-cracking that is said to be the 
most remarkable document that has 
ever fallen into their hands. The con- 
tents are so well compiled that the po- 
lice unhesitatingly declare the author a 
past grand master in his profession, and 
are somewhat anxious to find out just 
how many copies are in circulation 
throughout the country. 

For the most part, the manuscript 
is in the yegg code, a lingo freely used 
by thieves the country over. It de- 
scribes the two kinds of safes recog- 
nised by the profession, namely, the 
fireproof and the burglar-proof, assert- 
ing, however, that there is no genuine 
burglar-proof sate, and that the kind 
that are drill- proof are only called so by 
courtesy. Minute directions for crack- 
ing a safe are given, together with dia- 
grams to illustrate the treatise. 



Graves, a motorcycle racer, made 
a mile in 4(> 4/5 seconds on the new 
coliseum track in Los Angeles. 




This Tyjje of Vessel Was Proven Impracticable 30 Years! Aeq 
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MEASURING OIL AND FILLING 
CANS BY MACHINERY 

This oil-measuring and filling ma- 
chine has several ingenious features, 
including a compensating arrangement 
for varying the capacity of the meas- 
ures to meet the increase and decrease 
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Accurate Oil-M ensuring- Machine 

in bulk due to rise and fall of tempera- 
ture, or for dealing with oils of differ- 
ent specific gravities, so that the same 
weight can be placed in each can, al- 
though the gravity may vary consid- 
erably throughout the day. 

The degree of accuracy attained is 
claimed to be very high. In a machine 
of ten 4-gal, measures, the variation in 
any one measure is not more than .04G 
per cent, and in the range of 10 meas- 
ures, only .005 per cent. This accur- 
acy is obtained by the use of closed 
measures, filled under pressure, the air 
being driven off through air valves 
fixed at the highest point of eacli meas- 
ure. These valves close automatically 
the moment the measures are filled, an 
indicator showing whether the meas- 
ures are full or empty, 

The measures arc in the form of hol- 
low cylinders or rings accurately bored 
out and faced at the ends. The feed 
pipe passes through the center of all 
the measures, projecting through the 
end cover farthest from the inlet valves. 
The tube has ports for the flow of oil 
to each measure and is free to revolve 
through half its circumference, thus 
making it possible to deliver a vary- 



ing quantity of oil, the quantity being 
determined" by the radial position of 
the ports. The tube is revolved by a 
disc with lever handle fixed to its pro- 
jecting end. A pointer, fixed to the 
end cover, indicates the required posi- 
tion of the lever, the periphery of the 
disc being marked to correspond with 
the various gravities of oil used and 
the degrees of the thermometer. The 
cans to be filled are run under the ma- 
chine on a truck. 



EFFICIENT SYSTEM OF STREET 
SIGNS 

The system of street signs in the 
business districts of the larger cities 
of the United States is not the best in 
the world by any means, as many peo- 
ple who have tried to find a street and 
a certain number in the midst of a 
congestion strange to them can attest. 
Some pointers could be gained by mu- 
nicipal authorities in studying the sys- 
tem adopted in Hamburg, Germany. 
The poles are so arranged that the 
signboards point in the direction of the 
intersecting streets, and a pole is placed 
on each corner, carrying in all, 8 signs. 
Under the name of the street on each 
sign is placed the commencing and end- 
ing numbers of the buildings on that 
side of the block, so that people look- 
ing for a certain building can easily 
locate It 

Say the thoroughfare were Washing- 
ton street in an American city, the 

number of the 
first building in 
the block, on the 
side the sign is 
located, 41, and 
the last building 
in the block, 61). 
Then such a sign would read “Wash- 
ington St/ T and tinder it would be f ‘41- 
6PU a hand between the sets of figures, 
pointing the direction. 



About 2,000,000,000 bbl, of oil, or 
enough to fill the Panama Canal twice, 
was produced in the United States dur- 
ing the last 50 years. 



WASHINGTON ST 
41 {^69 
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WIRED CURTAINS AS BURGLAR 
AND FIRE ALARMS 

An ingenious scheme of burglar pro- 
tection, embodying specially designed 
curtains and portieres, has been in- 
vented by a Dresden engineer* The 



ELECTRICALLY OPERATED 
WATERTIGHT DOORS 
FOR SHIPS 

Naval construction has developed 
the watertight bulkhead to such an ex- 
tent in the past few rears that it has 




Door Partially Closed and Entirely St> 



Completely Closet! *fter Water Washed Coal Away 



curtains and portieres are made of 
any of the materials used for such 
purposes, and wired with fine conduc- 
tors, At certain places on the curtains 
arc affixed small metal knobs, con- 
nected with the wire conductors, When 
drawn across a window or door, or 
around a safe or vault, the slightest 
disturbance of their position immedi- 
ately breaks the circuit, as the metal 
knobs are thus thrown out of contact 
with each other. Should the intruder 
notice the wires and cut one or more 
of them, his action would break the 
circuit and start the alarm. 

The alarm itself may consist of a se- 
ries of bells, lights, or other electrical 
appliances. The curtains, unless made 
of fireproof material, will also act as a 
fire alarm, as any part of them being 
burned will cause the alarm to act* 



The cruiser battleship “Invincible” 
of the British navy maintained a speed 
of 32% miles an hour for 8 hours in a 
recent test 



become one of the most important fac- 
tors in the safety of a ship and its pas- 
sengers. Many a ship 'has been saved 
from sinking, or at least been enabled 
to keep afloat for a sufficient time to 
rescue passengers and crew, by these 
bulkheads, as was aptly demonstrated 
by the collision of the "Republic ' and 
“Florida,” the former being kept afloat 
for more than a day and the latter limp- 
ing safely into port. 

Hut in order that a ship may be con- 
veniently worked, watertight doors in 
the bulkheads are a practical necessity, 
and herein lies the possibility of a dan- 
ger that, through years of study and ex- 
periment, has been minimized by what 
is known as the long-arm system of 
closing and controlling such doors by 
electrical power. 

Bulkhead doors, operated by the 
long-arm system, may he either of the 
type that is pulled shut horizontally 
or that drop vertically in a grooved 
door-frame. The latter, however, seems 
the most efficient under conditions in 
which obstructions may impede its 
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complete closure, as would be the case 
when coal bunkers are full and the 
doorways between the bunkers and fire 
room arc open and choked with coab 
Therefore, this article will be confined 
to the operation and efficiency of this 
type of door. 

These doors are effective in operation 
and watertightness, each being pro- 
vided with a specially designed electric 
motor and safety controller whereby 

■' m 

the door may be closed from an emer- 
gency mechanism on the bridge, or op- 
erated locally from either side of the 
door frame. 

The emergency mechanism, or sta- 
tion as it is called, is always under the 
eye of the captain or officer of the 
watch. Indicator 
lamps on the box 
show at all times 
\v h e t h e r the 
doors arc open 
or closed, and in 
case of local ob- 
struction, point 
out the door to 
be cleared* The 
turning of the 
wheel on the 
box, w h i c h is 
shown in one of 
the illustrations, 
will close all the 
doors, but, by 
what is known as 
The liberty action” at each door, a 
person caught on the danger side can 
open it at any time during an emer- 
gency period for escape, the door im- 
mediately closing automatically after 
any such action without further ma- 
nipulation either locally or from the 
emergency station. This is an essential 
feature. 

Still another important feature of 
the system is the automatic cut-out at 
each door, whereby the power is con- 
tinually weighted during operation, 
shutting off the current when an ob- 
struction stops the doors and throwing 
it on again the moment the obstruc- 
tion is removed. Thus the danger of 
the apparatus being rendered inopera- 
tive by a burnt-out fuse is avoided. 



and the door is practically assured of 
being completely closed. 

Just how the doors work is clearly 
shown by these illustrations and de- 
scription of the tests made by the 
United States Navy. The doorway of 
a full bunker was allowed to fill with 
coal, as would be the case under nat- 
ural conditions, large lumps being 
mixed with the layer of all sizes, Be- 
fore closing the door upon this mass 
of coal, fine coat dust was shoveled up 
all over the tighteners and frame, in 
order that the test might be as severe 
as possible. To make the coal dust 
stick in sufficient quantity the bulk- 
head frame was covered with thin oil 

The door was then closed from the 
bridge emergency station and the door- 
plate cut through nearly all the coal, 
the clear opening being almost com- 
pletely closed when the automatic cut- 
out opened the circuit and stopped the 
motor; After the door had closed 
into the coal and been stopped by the 
automatic cut-out, water was let into 
the bunker, as would be the condition 
if the hull of the ship were so punc- 
tured as to admit water to the 
blinkers, making the closure of the 
door necessary. This water gradually 
washed the obstructing coal from un- 
der the door, thus relieving the resist- 
ance to the thrust of the door and caus- 
ing the automatic cut-out to throw on 
the current again, forcing the door to 
complete its closure. 

This automatic cut-out gives the 
door an almost human intelligence in 
its action. When striking lumps of 
coal so large that it cannot cut through 
them, the motor stops. When these 
lumps arc removed by the inrush of 
water it starts again. The whole se- 
cret of the manipulation of the door 
is its weight, 'Phis weight, unsupported, 
closes the circuit to the motor, and 
when supported by the obstruction un- 
der it, thus taking part of the weight 
from itself, opens it. 

All the operating gear of the doors, 
including the motor and local control- 
ler, are contained in a cast-steel box 
above each door. These boxes have 
watertight covers to protect the mech- 
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anism from water and dirt and conse- 
quent impairment of the apparatus 
from these causes* 

The illustrations show the emer- 
gency control on the bridge from which 
all the doors can be closed, the ap- 
pearance of the doors partly open and 
closed, and two views of the door as 
tested by the United States Navy. The 
first of the latter shows the coal-choked 
condition of the doorway before the 
door was closed* and the second shows 
its appearance just after the coal had 
been washed away by the water, caus- 
ing the automatic cut-out to throw on 
the current again and complete the 
closure. The actual leakage just before 
the door was finally closed was too 
small to be dangerous, even if several 
were allowing as much water to work 
through. 



AERIAL VIEW OF LARGE CAR 
BARN 

This illustration does not show hun- 
dreds of small forcing boxes on a truck 
farm, or beehives, or chicken coops, but 
the skylights of a large electric rail- 
way car barn in Chicago as they appear 
from an adjacent elevation. The ham 
in question is 130-1 ft. wide by 344 ft. 
long, and it has a housing capacity of 
13? large double-truck cars, in addi- 
tion to a repair section with track room 
for 5 cars on a side, and a row of 
utility rooms. The sketch is drawn 
from a photograph. 



STAFF SYSTEM OF TRANSMIT- 
TING TRAIN ORDERS 

The staff system of passing orders 
to and from the crews of trains while 
the latter are in motion has been 




"Leaning from the Cab Window, He Grasps the 
Message” 



. used on many of the railroads of the 
United States for some time, yet it is 
probable that little is known of this 
procedure outside of railroad circles* 
The staffs used arc usually of wicker 




Chicago Car Barns Viewed from Aloft 
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or other material that bends easily 
without breaking, shaped as shown hi 
the illustration. The message to be 
delivered to the train crew is slipped 
into the staff at the point where the 
bent end engages with the straight 
part. The station agent or operator 
stands at the edge of the platform as 
the train approaches, and the engineer 
or fireman, leaning out of the cab win- 
dow, grasps the message as the train 
passes. If a message is to be left at 
the station for transmission to head- 
quarters, the conductor of the train 
stands at the rear end of the train with 
a like staff a fid the station agent in 
his turn snatches the message* 

This system is used chiefly with 
freight trains in this country, but in 
England is employed generally. 



AN INGENIOUS WATER 
"THRILLER 1 * 

The demand of the people to be en- 
tertained by acts that startle, known 
in the profession as “thrillers," and not 
only that, but by acts that mystify as 
well, has caused this ingenious water 
performance to be added to the hun- 
dreds of like amusement features. \V r . 
IL Dilger, the perpetrator of the act, 
was handcuffed, shackled, sewed up in 
a canvas sack, and headed up in an oak 
barrel, previously drilled full of holes 
and weighted with pig-iron. Then the 
police who superintended the per- 
formance dropped the barrel off a raft 
into 10 ft. of water at Cincinnati, Ohio. 
In less than a minute Dilger's head 



bobbed out of the water and he crawled 
safely onto the raft. 

Such acts are certainly mystifying, 
giving the spectators a problem to 
think over for some time, but dose in- 
spection would prove the performer’s 
chief aid to be mechanical ingenuity* 



A MULTI-TONE AUTO HORN 

The multi-tone automobile horn 
shown in this illustration is unlike any 
cdlter of the multi-tone variety in that 
it is sounded by means of 
a rubber bulb. It is com- 
paratively light in weight, 
not bulky, and can be fixed 
anywhere that is suitable 
for the ordinary type ot 
single-note horn* 

In producing the notes, 
pressure on the bulb sim- 
ultaneously forces air in 
two directions. The first is 
along a passage containing 
a revolving air distributer 
that branches in four di- 
rections to the four horns. 
The second passage con- 
tains a small piston carry- 
ing a ratchet tooth which 
is shot forward and engages 
with a ratchet wheel, revolving it one 
tooth only* The ratchet wheel is at- 
tached to tlie air distributer, which, re- 
volving, opens in turn the orifices to 
the four horns. By moving a cap, air 
can be shut off from all the reeds, so 
that the horn cannot be sounded by 
boys while the automobile is standing 
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beside the curbing of a street p or so that 
only one note is sounded continuously. 



THE NEGLECT OF FREIGHT 
CARS 

Somewhere in the vicinity of $1,000*- 
000,000 is invested in freight-car roll- 
ing-stock in the United States, yet it 
is impossible to ignore the fact that this 
great investment is neglected as far as 
proper care is concerned. Many ot the 
steel cars are rusting so rapidly that 
their life will be much shorter than 
was anticipated when purchased, and 
wooden cars are in a bad slate of decay. 
By proper painting, their life would be 
doubled, probably quadrupled, over 
what it will be if the present neglect 
continues* 

The real cause for the neglect in 
painting freight cars is due to the fact 
that it has long been the custom to 
give them this treatment only when 
sent to the shops for general repairs. 
Freight cars that have been standing 
idle on side tracks for the past year or 
18 months— and there are many of 
them — have not suffered the usual wear 
to running gear and probably will not 
be shopped for at least another year, 
they have been exposed to the weather, 
however, and are badly in need of paint- 
ing- 

“Better paint and more of it ought to 
be used on freight cars/’ says Engineer- 
ing News* "Not necessarily more ex- 
pensive, but better paint. How many 
railroads really purchase their paints 
with anv thorough scientific care to see 
that they are getting the best and most 
economical? A few do, but the ma- 
jority do not." 



TREADLE SKATES FOR 
SOLDIERS 

The European treadle skate, or 
^techypod" as it is called, has been 
tested out in Stockholm as a means 
by which soldiers can get over the 
ground quickly. It is claimed that the 
skates will enable the wearer to cover 
the ground, and especially rough 
ground, at a speed equal to that attained 



by an ordinary bicycle rider. The mo- 
tive power is gained by the wearer 
treadling in the same manner as in 




running a sewing machine. The 
wheels are miniature bicycle wheels. 



BEVELED BRICK FOR HILLSIDE 
PAVEMENTS 

W hile in many cities the same style 
rd brick used for level paving is also 

used for hillside 
pavements, it is 
generally consid- 
ered advisable to 
use what are 
known as "hillside 
pavers/’ These are 
made w 1 1 h one 
edge beveled and 
are laid as shown 
in the illustration. The bevel makes 
a foothold for horses in ascending and 

descending. According to Brick” 

magazine, brick is considered the only 
paving for hills both high and steep. 
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FLYING-MACHINE WITH VENTILATOR-LIKE PLANES 



Although the flying-machine of the 
Wright type, and the kindred French 
machines, have thus far proved them- 



Most of the frogs sold in Paris are 
caught wild, but the demand is so con- 
stant that during recent years some 
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Curious French Aero plain: 



selves to l>e the only ones that have 
successfully flown, many aerial enthu- 
siasts are attempting to work out other 
ideas of construction. This aeroplane 
was designed by M, Givaudan, a 
Frenchman, Its lifters are the two 
circular constructions which are not 
unlike ventilators placed on edge. The 
propeller is in front of the first of these, 
which is tilted forward or backward to 
make the machine lift or drop, 



THE FROG INDUSTRY OF 
FRANCE 

ft is in France that the frog was first 
generally used for food and it is in that 
country that the industry of frog farm- 
ing has been most largely developed. 
The green frog exists abundantly 
throughout France wherever there arc 
marshes, ponds, or sedgy margins of 
rivers or bays that contain fresh or 
slightly brakish water. The supply of 
frogs for the markets of Paris comes 
mainly from the marshes and stagnant 
waters in the neighborhood of Mont- 
morency, Vincennes, and Boulogne. 



effort has been made to propagate and 
fatten them by more or less artificial 
means. 

The best outfit for frog raising is 
one or more shallow ponds or reser- 
voirs, filled with grasses and other 
water plants. It should be so situated 
that the water can be partially drawn 
off, so as to facilitate the labor of catch- 
ing. If, as is often the case, the pond 
already abounds in frogs, they are sim- 
ply protected and left for a year or two 
to propagate. If food does not prove 
abundant the owner throws in live earth 
worms, as the frog is a carnivorous 
animal and prefers the food, whether 
worms, larvae or insects, fresh and in 
a normal, living condition. 

If no frogs exist in the water they are 
planted either living, or in the form of 
eggs, which hatch when the water be- 
comes warm in April. The frog 
spawns during early spring, the female 
depositing from 600 to 1,000 eggs, sur- 
rounded with a gelatinous substance 
which holds them together. The eggs 
hatch at the end of a week or 10 days, 
according to the temperature of the 
water, producing tadpoles. As the tad- 
pole grows, the hinder, then the for- 
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ward, legs appear, the tail shrinks 
and disappears, and the creature de- 
velops into a frog. The hatching and 
transformation take place within a 
period of about 4 months, and the frog 
hatched in April or May, although not 
fully grown until the following year, 
is ready for market by the end of Oc- 
tober, 

The frogs are taken from the pond 
with a seine or other form of dragnet, 
or, if possible, the water is drawn off 
until the pond is a shallow pool, the 
owner wading in and scooping up the 
frogs with a net or basket. Dealers 
usually collect the frogs in the late 
summer and autumn, when they are 
at their best, and keep them in tanks, 
so that the market can be supplied 
throughout the year. 

The following recommendations con^ 
corning the catching, packing and 
transporting of frogs to market are 
made by French frog farm experts; 
Firstly, they should not be taken from 
the water during the prevalence of a 
south wind or in very hot weather. 
When taken with nets or by any other 
method that leaves them alive and un- 
injured they should be put at once into 
a tank or box without water, where 
they should be kept dry for at least two 
hours, during which they exude a 
frothy liquid. Water is then poured in, 
washing away this secretion and leav- 
ing the frog clean and ready for market. 
For shipment they should be put into 
bags, boxes or other packages with an 
allowance of sufficient space for them 
to move around. If piled into masses 
or crushed against each other they 
exude the frothy secretion above men- 
tioned, and this renders them stale 
and flaccid. In very warm weather 
they can best be shipped in wooden 
crates, the bottoms of which are 
covered with sand or sawdust, 

Frogs are usually retailed alive in 
the markets of Paris, thus assuring the 
buyers of their freshness. 



Fire losses in this country for 5 years 
approximate $1,245,002,059, excluding 
forest fires. 



INTERESTING MAGIC-LAMP 
TRICK 

One of the latest magic-lamp tricks 
for magicians is this new German in- 
vention, It is a disappearing and reap- 




pearing lamp, used as is shown in the 
illustration* Magic fools the public, but 
it is very seldom that anyone fools the 
magician in his own line, therefore it 
is safe to take the claims made For this 
trick by the concern which controls it, 
at their face value. The lamp is posi- 
tively not exchanged for another in the 
trick, only one lamp being used. It is 
not covered in any w r ay, nor is a back- 
ground necessary. 

The nagician shoots a pistol at the 
lamp and it immediately disappears in 
a flash of smoke to appear a moment 
later on another table some distance 
away, also with a flash, and burning 
brightly* 
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UNCLE SAM'S NEW LIFEBOAT 

The latest addition to the United 
States life-saving service is rightly 
called the ''Storm King/' but she could 
be more properly called the "Storm 
Fox/’ She can sail, swim, turn over 
in the water, right herself, throwing 
off the water like a fish, and go ahead 
at a 10-mile clip. The new boat has 



a length of 30 ft. 8 in. The 1,500-lb. 
bronze hull aids it in self-righting. In 
a recent test this boat after being cap- 
sized with all machinery aboard righted 
itself, threw off the water and had the 
gasoline engine running in less than 
3 minutes. Besides her equipment of a 
power plant, two masts and sails and a 
set of oars, the boat can carry 75 pas- 
sengers. 

The latest deyice for lifeboats is on 
this boat. Her two screws can be 
folded up under the stern of the vessel, 
as shown in the illustration, to be out 
of the way when the boat is beached. 



MAY USE ELECTRIC POWER ON 
CANADIAN RAILWAY 

With the idea of protecting from fire 
the forest area in New Brunswick 
through which a portion of the Grand 
Trunk Pacific railway runs, resolutions 
for its electrification between the St. 
Lawrence river and Moncton were 
unanimously carried in the Brunswick 
legislature. The distance between the 
two points named is 460 miles, and 
much of the line passes through dense 
forests of spruce and fir in lower Que- 
bec and northern New Brunswick, If 
carried out it will be one of the most 
ambitious electrification projects that 
has yet been proposed, as far as mileage 
is concerned. \\ a ter power sufficient 
to develop the current for the whole 
line is available at Grand Falls on the 
St. John river, 



NEW SCOTLAND CANAL 
PROJECT 

A great canal across Scotland, to 
cost about $>0,000*000, and to be large 
enough to accommodate the largest 
battleships of the British navy, is being 
advocated by a national canal associa- 
tion of Great Britain. The route being 
most discussed is from Grangemouth 
on the Forth river to Loch Lomond,, 
up that lake and across a narrow neck 
of land to Loch Long, and through the 
latter to the Firth of Clyde. The argu- 
ment for this route is military, its stra- 
tegic importance being considered the 
greatest. 
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The Famous Cataract Gorge on the South Eats near Launceston, Tasmania 



SAFETY SHOES FOR CONVICTS 

A shoe which will make impossible 
the escape of convicts while being 
transported from one point to another 
has been invented by a Californian. 
The idea came to him after suffering 
on several occasions through the pro- 
trusion of hob-nails through the heel of 
a boot in need of repair. 

The device consists of a heavy leather 
shoe, with a perforated sole to which 
is attached a second sole of steel plate, 
jointed so that the w hole will bend with 
the usual motion of the toes and foot. 
Riveted upright to this steel sole arc 
sharp spikes, placed in such a position 
that they will enter the perforations 
of the leather sole, but kept from ordi- 
narily doing so by crossbars with a 
series of steel springs on either side. 

The whole contrivance is fastened to 
the prisoner's foot by means of metal 
straps, held secure by a padlock. With 
th e crossbars in position, the prisoner 
can walk in the shoes as in ordinary 
ones, but once he is placed on a train 
or other conveyance, the officer releases 
the crossbars and lodks them in such 
position that they cannot he replaced 
between the spikes and perforations 
without a key. The only tiling that now 
keeps the spikes from entering the per- 
forations and gouging into the crim- 
inal's foot is the springs. These are of 
sufficient strength to protect him from 
harm as long as he is seated, but if he 



stands up and attempts to walk, the 
weight of his body compresses them 
enough to make it impossible for him 
to stand the anguish of more than a 
step or two. 

.Many deputies are required in a 
sheriff's office solely to convey prison- 
ers from the jail to the state's prison, 
and grave danger of escape is con- 
stantly present when an attempt is 
made by one deputy to transport more 
than one prisoner at a time. If shod 
in such shoes, several prisoners could 
be left in charge of but one deputy 
after being placed upon a train, without 
fear of even a serious attempt to 
escape. 
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Wild Banana Fibar from Which Manila Raps Is Made 



POPULAR MECHANICS 195 

THE SOURCE OF ROPE AND ITS MANUFACTURE 

[Condensed and reprinted by permission from “The Story of .Hope." copyrighted by Plymouth Cordspe CoJ 



Rope is an article of use so common 
that very few people ever give a 
thought to how it is made, where it 
comes from, how long it has been in 
use, or what it is made oh Rope is 
older than history itself, antedating all 
authentic records. In his very earliest 
days, man must have had something 
to serve for cords or lines. Strips of 
hide or of bark, pliant reeds and rushes, 
withes of tough woods, fibrous roots, 
and hair of animals first sufficed, then 
as the need rose for longer, larger, and 
stronger lines, the demand was met by 
twisting a number of some one of 
these materials together and forming a 
rope or cord. 

This same process, repeated over 
and over again, has been the history of 
rope from the beginning to the present 
day, the form and materials used 
changing but little. Ancient Egyptian 
rope, as is shown in the illustration on 
page IhT. differed in appearance but 
slightly and in some instances not at all 
from rope of the present day. 

The most satisfactory raw material 
of the rope maker is Manila hemp, the 



second is sisal, Manila hemp, strictly 
speaking, is not a hemp ai all, but a 







Cleaning Manila Fiber 

fiber obtained from the wild banana 
plant of the Philippine islands. It is 
cultivated by setting out shoots of the 




Marketing Manila Hemp 
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plant after a suitable tract of land lias 
been cleared. After proper cultivation 
for a period of two or three years* sonic 
of the plants are ready to cut. They 



leaf stems growing compactly together 
in overlapping layers. The fiber from 
which rope is made is contained in the 
outer bark of these leaf stems, their 




Siial Plant Iram Which Interior Grade of Rope Is Made — Mexican 



will then be in tree-like shape, and 
from 15 to 20 ft. in height. The stalk, 
some 15 ft. long, and a foot or more in 
diameter, is composed of the separate 



inner portions being of a soft, pulpy 
nature. 

After the stalks are cut the natives 
peel off strips of this fibrous bark. 



POPULAR MECHANICS 



197 



layer by layer. The fiber from the 
inner layers of the steins is finer and 
whiter than that from the outside. The 
fibrous strips are then cleaned by 
drawing them under a knife hinged 



Sisal is a fibrous plant extensively 
grown in Mexico, Its fiber, which is 
taken from the sword-like leaves of the 
plant, is used as a substitute or com- 
petitor of Manila. The length of its 



Amjient Egyptian Rfrlics 

Bridie of Hemp Rope Covered with Woven Cotton — -Halter of Braided Leather 
Basket with Rope Handles— Palm Fiber Rope 




over a block of wood. After scraping, 
the fiber is hung over bamboo poles to 
dry, then tied up in hanks and carried 
to market. In the warehouse of the 
exporter it is sorted and graded packed 
in hales of 375 lb,, and shipped to the 
rope factories in all parts of the world. 



fiber, however, is only from 2 to 4 ft*, 
while the Manila fiber is usually from 
fi to J> ft. Its strength is not more than 
three-fourths that of Manila, it is not 
as flexible, and the fiber splinters, con- 
sequently rope made of it is considered 
of inferior quality. 



POPULAR MECHANICS 



198 




The actual manufacture of rope con- 
sists simply of a series of twisting proc- 
esses, ingeniously devised machinery 
now being used to accomplish it. In 
tlie early days all the yarn fur rope- 
making was spun by hand. The hemp 
was first hacked on a board having 
long, sharp steel teeth set into it. This 
combed out the tow or short, matted 
fiber, leaving the clean, straight hemp. 
This the spinner wrapped about his 
waist, bringing the ends around his 
neck, thus keeping the material with- 
out knot or twist and allowing th£ 
fibers to play out freely as feed to the 
spindles. 



THE BEGINNING OF A 
MOSQUITO 

Tli is terrible looking object is not an 
animal of preTiistoric times, but the 
photograph of a mosquito larva, or 




Highly Magnified Mosquito Larva 



Tviggltr' ns often called, highly mag- 
nified, The bite, however, of the insect 
the wiggler might have become is far 
i mt of proportion to its si£e, as most 
anyone will bear witness* — Photo by 
X. Tran Her, Toledo, 



CORRESPONDENTS 1 DIRECTORY 

In compliance with requests from 
readers who arc desirous of corre- 
sponding on special subjects, a corre- 
spondents 1 directory has been added to 
the classification in our want advertis- 
ing section and appears on page 22 this 
month. 

This will enable anyone who is mak- 
ing a study or research on any topic to 
know of others in various parts of th* 
country who are also interested in the 
same subject, and who are willing to 
exchange views, information and ex- 
periences to mutual advantage. 

The directory will he arranged as 
illustrated in the following fictitious 
examples : 



WiLl SutgttCT 

John Drhe, Redbank, Ofuo Flour 

Uidmn! liou. Blue EVini, TtL Rftdium 

James Smith, Htraptdwii, Aijj. Wireless Tetejjrr.^hy 



STEEL WHARFBOAT FOR 
MEMPHIS 

An all-steel wharf boat has been built 
in Pittsburg for boat interests at Mem- 
ph is, Tetin., and will be used in that 
ehy as a landing boat for steamboats* 
The hull is a steel-plated structure. 2 In 
ft, in length and 50 ft, wide, provided 
with water-tight compartments. The 
deck has a steel base, covered with sev- 
eral inches of concrete. 
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THE ROPEWALK 



la that building, long and low. 

With Us windows all a-row* 

Like ike port-holes of a hulk. 
Human spiders spin and spin, 
Backward down their threads so thin 
Dropping, each a hempen bulk* 



At the end, an open door' 

Squares of sunshine on the floor 
Light ihe long and dusky lane; 
And ike whirring of a wheel, 

Dull and drowsy, makes me feel 
AO Us spokes are in my brain* 

As the spinners to the end 
Downward go and reascend. 

Gleam the long threads in the sun: 
While within this brain of mine 
Cobwebs brighter and more fine 
By die busy wheel are spun* 



Two fair maidens in a swing, 
Like white doves upon the wing, 
First before my vision pass; 
Laughing, as their gentle hands 
Closely clasp the twisted strands, 
At their shadow' on the grass, 



Then a booth of mountebanks. 
With its smell of tan and planks, 
And a girl poised high in air 
On a cord, in spangled dress. 
With a faded loveliness, 

And a weary look of care. 



Then a homestead among farms, 

And a woman with bare arms 
Drawing water from a well; 

As the bucket mounts apace, 

With it mounts her own fair face, 

As at some magi dan's spell. 

Then an old man in a tower. 

Ringing loud the noontide hour, 

While the rope coils round and round 
Like a serpent at his feet. 

And again, in swift retreat, 

Nearly lifts him from the ground, 



Then within a prison-yard* 

Faces fixed, and stern, and hard, 
Laughter and indecent mirth; 

Ah I it is the gallows-tree! 

Breath of Christian charity, 

Blow, and sweep it from the earth! 



Then a schoolboy, with his kite 
Gleaming in a sky of light. 

And an eager, upward look; 

Steeds pursued through lane and held; 
Fowlers with their snares concealed; 
And an angler by a brook, 



Ships rejoicing m the breeze 
Wrecks that float o'er unknown seas, 
Anchors dragged through faithless sand; 
Sea-fog drifting overhead, 

And. with lessening line and tt A ad, 

Sailors feeling for the land. 



All these scenes do I behold, 

These, and many left untold, 

[n that building long and low ; 

White the wheel goes round and round. 
With a drowsy, dreamy sound. 

And the spinners backward go. 

—Longfellow. 
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SMALL MOTORS IN GRAD- 
UATED SIZES 

Complete Hues of small motors for 
either direct or alternating current, 
ranging in jmwer from 1/30 hp. to 1/6 
lip., are supplied to meet all commer- 




cial circuit conditions of voltage and 
current, It often happens that the user 
desires direct- and alternating-current 
motors of the same dimensions, so that 
they may be used interchangeably on 
certain kinds of apparatus. This re- 
quirement can readily lie met by inter- 
changing an alternating-current motor 
with a direct -current motor of next 
larger capacity, thus making these lines 
of great value in their application to 
the man v modern household tasks for 
which electricity is harnessed. 

The illustration shows three sizes 
of direct-current motors, ranging in 
power from 1/30 to 1/10 lip. The motor 
in the center is of 1/15 hp. The tine is 
completed by three more motors, one 
of which gives 1 •• s hp. while the other 
two each give I T hp. t one developing 
it at 1,700 revolutions per minute and 
tile other at ‘.M00. 



TO SEARCH FOR EXPLORER 
COOK 

Arrangements have been made by 
the Arctic C lub of America for an ex- 
pedition to go iu search of Dr. A, Cook, 
the explorer, who has been in the 
Arctic regions more than two years* 
Dr. Cook had planned to return in Sep- 
tember, 10IJH* At that time lie was 40 
miles north of Cape Thomas Hubbard 
on the polar sea. The Arctic Club sent 
to the American consul at Dundee an 
offer of sil/tni) reward to any whaler 
that brought news of Dr. Cook, but all 
the whalers had departed for the north 
before the offer was received. 



THE FIRST FRENCH "DREAD- 
NOUGHT 11 

The first of the six great French 
“Dreadnoughts'* was launched recently 
at Toulon and will be completed early 
in 11)11. ft is 5ou ft. h mg, has a beam 
of HO ft., and will he driven at a speed 
of 21 or 22 miles an hour by turbine 
engines, the first to lie installed on 
large warships in France. 

L n like the English and American 
"Dreadnoughts 1 ' only four !2dn, guns 
will be carried, but in addition to these, 
the armament will consist of twelve 
KMn. guns, sixteen -bin, guns, and two 
torpedo tubes. She will carry 31 
Mflieers anil 650 men. and will cost close 
to £1 1 ,0011,000. 




A Future Bulldog of the French Navy 
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EDITORIAL 



More or leas extensive peat bogs exist in nearly all the states east of the Missouri river. For 
fifty years past efforts have been made to utilize this peat for the production of heat, as is done in 
Ireland and on the continent. More recently the advent of the gas producer has awakened new 
possibilities in the minds of some who hope to find in peat a cheap source of power for the 
gas engine. 

Peat has been possible as fuel in Ireland on account of the tow cost of labor and the superior 
qualitv of ihe peat- On this side large sums of money have been spent in an attempt to perfect 
machinery for digging, washing, pressing and drying the peat, which is turned out in briquettes. 

Millions of dollars have been contributed by expectant stockholders, only to find their bog 
schemes as truly a "W ill -o^lhe- wisp” as any told in verse or myth. 

In Canada one or two companies are operating, but to date the cash returns from sales of al] 
the peal marketed in North America is only a fraction of the money spent in exploiting what has 
been in most cases complete financial failure. 

Attenhon is again directed to the subject by the announcement that Colonel John Jacob 
Astor has invented a peat gas producer. I he value of our peat deposits is estimated at from 
fifty to one hundred million dollars — relatively not a large amount. Colonel Astor is credited 
with the expectation that his machine, when perfected, will enable the farmer to produce at the 
cost of digging* power to operate stationary machinery used upon a farm. 

It seems unlikely, however, that peat as a source of power, or even heal, will be a practical 
proposition at least for many years to come, as the cost of extracting the water {which constitutes 
80 per cent or more of its weight when dug), either by natural or mechanical methods, leaves the 
net result too small, I he price of coal in this country* together with the possibilities of water 
powers and windmills, puls peat as power in the class of those things which are possible, but rot 
profitable; and this condition will doubtless continue for many years. Our coal deposits are too 
targe and accessible to permit peat to come into competition, and it must always labor under the 
same disadvantage as the lignite of the Dakotas — that o( large bulk for any given weight. 

Much more likely is it, that before peat can hope to become a commercial commodity of any 
consequence, our electricians will have perfected Long-distance transmission of electricity which will 
enable them to gather the intense heat of Death Valley and other southwestern deserts for deliv- 
ery in every city from the Atlantic to the Pacific, 

* 

* ft 

Shall it be a good road or good roads 7 

The State of Pennsylvania appropriated $3,000,000, to be spent during the next two years 
\n the construction of a good road from Philadelphia to Pittsburg and on to the Ohio state line. 
The distance to be about 360 miles, which makes the average cost per mile $8,300* Inas- 
much as the route will doubtless follow to a large extent highways now in use, much of which is 
already fairly “good roads,” the expenditure of such a sum, if honestly applied, cannot fail ot 
superior results. 

The plan, however, is to be regretted. In the first place it is not needed. There is not now, 
nor is there likely to be, any considerable amount of trans-state freight traffic for such a road. All 
classes of freight are being moved by the railroads at rates which make hauling on highways pro- 
hibitive. 

The cities and villages on the immediate route would, of course, be benefited, but at the ex- 
pense of other portions of the state, 
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As an example of high-grade road hull ding to the rest of the state it is of doubtful value, be- 
cause of its very excellence. Few counties and fewer townships could or would feel able or in- 
clined to duplicate it locally. On the contrary, on account of its cost, it places an argument in the 
mouths of those opposing the good roads movement calculated to create adverse opinion. 

Vastly better would be a distribution of this money on a basis, say, of $2 ,000 a mile, to such 
counties as would spend an equal amount of their ovvn money. This would provide for 1 .500 
miles of excellent roads; as $4,000 a mile spent on present highways would make a really good 
road where road material is as abundant as it is in Pennsylvania. This is the plan which has 
been adopted elsewhere, and is found not only to stimulate the desire for good roads, but enables 
any and all parts of the state to be equally benefited. 

, * 

* * 

The smallest motor vehicles generally make the most noise, in which respect they are very 
like men of a similar calibre. The midget motorboat can be heard a long distance, while the 
great ocean liner moves majestically along in comparative silence. In proportion as a man raises 
bis voice when in argument with another, in just that ratio does he lose dignity and force. 

The young man with ambitions for advancement is recommended to try the effect on himself 
of self-control in speech, and note results. Most disputants have a good deal more in common 
than either is aware of and if they would first only try to see to what extent they are agreed, they 
are likely to find the point at issue decrease considerably in magnitude. Anyway, right or wrong, 
the one who has his voice in control stands a hetter chance to win, 

H. H, WINDSOR. 



ARCH -SHAPED TREE GROWTH 

One nf the most curious tree growths natural arch, the highest part being 
in New York is in Livingston county, about 15 it. from the ground. Its cir- 
As shown in the illustration, it Is a cum fere nee at the largest part is 8 Vi ft. 



A Natural Wood Arch 



POPULAR MECHANICS 



203 




Power Plant of the Arctic Airship 



WELLMAN MAY ATTEMPT FLIGHT TO POLE IN AUGUST 



W alter Wellman, the journalist and 
explorer who made an unsuccessful 
attempt to start for the North Pole by 
airship in September, 100 7, may make 
another attempt in August of ibis year, 
part of the expedition now being on 
the Spitzbergen group of islands far 
north of the continent of Europe in 
the .Arctic ocean, and about IjlJO miles 
from the coveted goal* 

The attempt this year, however, and 
future attempts, will not be connected 
in any way with the Chicago Record 
Herald or any other newspaper. The 
Record Herald has turned the equip- 
ment used in the first attempt over to 
Wellman as a gift, and the capital for 
the new venture has been supplied by 
friends of the journalist in the east. 
The airship “America;' which is about 
three-fifths the size of the “Zeppelin,” 
has received many minor improve- 
ments and is in excellent condition. 



When she starts upon her voyage she 
will carry, as before, a crew of three 
men, M tons of gasoline, food for a year, 
sledges, sledge dogs, and all the re- 
quisites for turning the expedition into 
a sledging party, should accident re- 
quire it. 

Just what may he expected of the 
expedition this year or in future years 
is best told in W alter Wellman's own 
words. 

“If no serious accidents occur, and 
weather conditions are reasonably 
favorable, we shall start for the Pole 
in August, Otherwise, the start may lie 
deferred until a more propitious mo- 
ment. We have never had, and do not 
now have, the slightest intention of 
permitting ourselves to be driven by 
public clamor or the fear of criticism 
into an action not warranted by cir- 
cumstances and our own judgment. 
We have set out upon a difficult task* 




Views of Welt man 's Airship at Spitsbergen 
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What the difficulties are* wliai the enn- 
ditions under which success may or 
may not be attained, we know better 
than outsiders could possibly know, 
lienee our determination to play the 
f^amc in our own wa\ — to start when 
we are ready and the right moment 
lias cumo t ami not before. We hope 
that moment may come next August, 
and shall do our best to make it come." 

When Wellman first announced his 
decision to try and reach the North 
Pole by airship, this magazine was 
somewhat critical In 11(1)1} the de- 
velopment of the a Ash >, either of the 
heavier <ir lighter-than-air type, had 
not advanced far enough to prove even 
a flight of a hundred or so miles pos- 
sible under perfect climatic conditions. 
To make the statement that a illght to 
the North Pole should not be attempted 
until such flights had been successfully 
accomplished was therefore perfectly 
justified Now, however, such flights 
have been made* Zeppelin's great Ger- 
man airship has flown H.in miles, which 
is 2 -Hi miles further than the Pole is 
from the Spitsbergen station, and only 




Oib£ uf the Pro pe tiers 




The Car Enclosed i,i Canvas 



;>o0 miles shorter than the round trip 
wimld be. Since Wellman made his 
attempt to start in September, 1!)UT, 
the world has seen the airship develop 
from a possibility to an assured and 
recognized means of traveling through 
the air. if there was any chance at all 
of an aerial expedition reaching the 
Pole in I bop there are a hundred more 
chances in its favor now* 



BURIED ALIVE 

Prince Urussoy, in his “Memoirs of 
a Russian Governor," writes of an ac- 
quaintance* one Von koliren, a very 
kindly mam who liked to tell some- 
times of his presence of mind and his 
police ability as demonstrated on one 
occasion at his former post. He was 
once called upon to he present at the 
execution of a Jewish criminal. The 
condemned man hung the required 
number of minutes, and was taken 
down from the gallows, when the phy- 
sician was supposed to confirm Ids 
death, lint tt appeared that they had 
forgotten to cut off the Jew's long, 
thick beard, thanks to which, although 
the noose had deprived the man of con- 
sciousness, it had not killed him. ■‘Im- 
agine yourself in my position," said 
Roh re n ; “the doctor told me the Jew 
would ectne back to life in five minutes, 
W hat was I to do? To hang him a 
second time 1 held to be impossible, 
ami yet 1 had. to execute the death sen- 
tence, “Hut what did you do. then, ' 
1 asked, and received the memorable 
answer: “1 had him buried quickly 

before he regained consciousness V 
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['his beautiful piece of mission fur- 
niture can be made at a very moderate 
cost, if the material used fur the cush- 
ions is of good imitation leather. These 
substitutes for leather last fully as 
long and the difference can only be 
detected by an expert. White oak will 
give the best results except for the 
frames or slats on which the cushions 
rest and these may be made of poplar 
or pine. If a mill or woodworking 
shop of any kind is handy, the hardest 
part of the work can he saved by secur- 
ing the following list, of material, cut, 
planed, sanded and squared up to the 
exact sizes given : 

2 posts, a In* square by T7 in, 

2 rmala, |i in. square Xy in. 

^ rails* J-fl. by 8 by Sl£ in. 

1 rail, % by K lsy 2ii hi. 

1 end, by IS by is" in. 

1 piett, by !> by 24J4 in. 

The last piece on the list when 
sawed diagonal makes the two slant- 
ing pieces at the head of the couch. 
The corner braces are made from two 
pieces of straight grained oak, 2 by 
4% by 4 Vi in., sawed on the diagonal* 
and cut shown in the enlarged plan 
section to make the four pieces. 

First be sure the legs are perfectly 
square, the two short ones and the two 
long ones of equal length respectively. 
Either chamfer or round the upper 
ends as desired, chisel and plane the 
taper on the lower ends. Lay out and 



cut all the tenons on the rails— 1 in, 
is the amount allowed at each end in 
the stock dimensions given. Arrange 
th e posts and rails in the positions 
they arc to occupy in the finished 
couch. Number each tenon and the 
place its corresponding mortise is to 
be cut in the post. Mark each mortise 
directly from t!\e tenon which is to fit 
into it, taking care that at 3 the rails 
will be an equal distance from the door. 
Bore and chisel out all mortises and 
see that all the rails fit perfectly, l>e- 
fore proceeding with the work. 

The next step will be to fit in the 
slanting side pieces at the head of the 
couch. These must he let into the 
long posts Vl! in. and held also by a 
dowel in the side rail. In order to get 
these pieces into place* the mortise in 
the long post must be made in. 
longer than the tenon on the sloping 
side piece so the tenon may he first 
pushed into the mortise and then the 
side clauipcd down on the rail over the 
dowel. The whole couch should fit 
together perfectly before gluing any 
of the parts. 

Glue the end parts together first. 
Hot glue will hold best if the room 
and lumber are warm; if these cannot 
be had, use cold glue. After the ends 
have set for at least 2 1 hours, glue in 
place the side rails and slanting head 




Details of Mission Couch Construe tier. 
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pieces. Screw in place the corner 
braces. Ke sure when making these 
braces to have the grain running diag- 
onally across the corner, or the brace 
will be weak, also, be sure the sides are 
square with the ends; this may he de- 
terminer! by measuring the diagonals 
to find if they are equal. 

If it is decided to use frames for the 
cushions, then the following material 
will be necessary ; 

2 piece#, % by 1! by 5ft hi. 

2 pieces, by 2 by 25 in. 

4 puces, la by 2 by 21 in. 

This material may be of pine or pop- 
1 a r\ 1 h e se pi c ce s a re m ad c i n to t w < ' 

frames as shown in the drawing and 
held together with long screws or nails. 
Fasten with glue and screw short 
blocks on the inside of the couch rails 
for holding the two frames in place. 
Tack pieces of cheap burlap across the 
frame and cover with ordinary black 
cambric. This will give a strong, 
springy rest for the cushions. 

Should slats be used instead of 
frames for holding the cushions, then 
tile following list of material should be 
substituted for the frame material list: 

2 cleats, ]£ !>y 2 by 5ft in, 

2 ek-ntji., J/fi by 2 by 2ft in. 

12 slats, Ixy 5 by 2ft lit. 

This list of materials may be of soft 
wood the same as for the frame. The 
cleats are fastened to the inside of the 
rails of the conch with screws, so the 
top edge will be 2 in* lower than the 
top edge of the rails. The slats are 
spaced evenly on these cleats. 

After the glue is all set, remove the 
clamps and scrape off any glue that 
may be on the wood, ff this glue is 
not removed it will keep the stain from 



entering the wood, which will show up 
when finished in white spots. 

This couch may he stained in any of 
the shades of brown or dark to har- 
monise with its lines of construction. 
A water stain will penetrate the wood 
best and after this is applied and thor- 
oughly dried the surface should be well 
sanded to remove the roughness of the 
raised grain. Apply one coat of thin 
shellac and when this is dry, put on 
iwn coats of wax. 

In making up the cushions, use 
either hair or elastic felt for the filling. 



MOTORCYCLE TRAIN DE- 
LIVERS DYNAMITE 

A dynamite agent in Salem, Oregon, 
uses the method Here illustrated in de- 
livering tlie explosive to his customers. 
He finds the motorcycle and its attend- 
ant truck an easy and safe means of 
getting rapidly over the ground. It is 




Hauling Dynamite 

hardly necessary to state, however, that 
he does not attempt to break speed 
records. 
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MODERN RAIN-MAKING 
APPARATUS 

That tli e making or precipitation of 
rain, a profession which had many ex- 
ponents a few years ago in the West, 
has been modernized and brought 
down to date is shown in this illustra- 
tion of just such a plant in the semi- 
arid portion of Oregon, 

Electrical influences and powerful 
chemical combinations, so says the in- 
ventor, arc the potent factors of the 
system* In any place or locality in 
which rain is to be made, the highest 
altitude near water in the neighbor- 
hood is selected, and towers are built 
at various heights. The station must 
be near water because of the quantity 
of it used, and the altitude is necessary 



because the moisture fails to condense* 
'Tn tact,* 1 says he, “the elements at 
times are as favorable for heavy pre- 
cipitation where it refuses to fall, as 
where it does fall.” 



TROUBLES OF THE FRENCH 
NAVY 

No navy in the world has suffered 
more from minor accidents than has 
the French navy in the past few years, 
Incident after incident has occurred to 
throw discredit upon the organization 
of the service, the last being the failure 
to successfully launch the “Danton,” 
one of the French “Dreadnoughts,” on 
the date set* 

The great vessel stopped on the ways 
and refused to budge, several reasons 




Plant fur Precipitating Rain 



So that it will he possible to treat all 

moisture-laden clouds directly. 

In the box-like enclosure at the top 

of the towers are arranged tiers of 

trays, 2 Itf for each lower. I n t < > these 

trays is placed water and the secret 

chemical formula used* The water in 

the travs, aided by the chemical form- 
■“ ¥ 

it] a. rapidly evaporates, and this evap- 
oration is kept up constantly, day and 
night, for long periods of time* 

Th e system is not depended upon to 
precipitate rain from a clear sky, but 
to make the moisture condense and fait 
as rain when clouds are present. Ac- 
cording to the inventor, there are 
many places and localities in the west- 
ern states that have a deficiency < if 
rainfall, not because there are no 
clouds or conditions to produce it* but 



being given in the official explanation. 
Among them is the fact that a new 
lubricant was employed for the ways 
and did not prove satisfactory. Part 
of it was absorbed by the wood and 
the remainder was washed away by the 
water* The incline of the ship was 
also stated to have been insufficient, 
and the attempt to launch was delayed 
until the tide was high, the after body 
( if the battleship offering resistance to 
the water before it was fairly under 
way, Moreover, the total weight of 
the vessel was much above that esti- 
mated, due tn the many hundreds of 
tons nf armor plate in position and a 
lack of foresight somewhere. It was 
estimated just after the failure that it 
would o ost France an additional $100,- 
000 to launch the ship. 
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C-HUU^i JjumlLMi Him. < 



Electric Watchdogs at Uibraltat 



GIBRALTAR'S SEARCHLIGHT 
BATTERY 

For ships to pass around Gibraltar, 
England's and the world's greatest 
fortress, without being observed even 
at night is a practical impossibility, ow- 
ing to the great battery of searchlights 
arranged along the bottom of the rock. 
A ship running either in or out runs 
into one of the fixed beams of light 
and is revealed. A moving beam of 
light then follows her until the lookout 
officers are satisfied as to her intentions. 
The ship caught in this illustration is 
making private signals with Roman 
candles. 



MYSTERIOUS WIRELESS BUZZ 
CAUSED BY INDUCTION 
OF TELEPHONES 

For some time past, buzzings, be- 
lieved to be mysterious signals, have 
been picked up by different wireless 
stations on the Pacific coast. These 
have puzzled many operators to such 
an extent that knowledge of the mys- 
tery spread all over the world, attract- 
ing the attention of scientists in every 
country and giving rise, among other 
suppositions, to the belief that perhaps 
Mars or some other planet was trying 
to signal this world. 

Through experiments carried on by 
W. O. Boyd, chief operator of the 
Southern Pacific telegraph school, Mr, 
Kalch, Leon Benner and Everett Os- 
borne, on the top of Mt« Wilson, which 



is one mile high, the conclusion has 
now been reached that the mysterious 
signals are nothing more nor less than 
the buzz caused by the induction of 
telephone lines. Some operators have 
asserted that they succeeded in tuning 
down the buzz to a point where they 
could make out what seemed to be sig- 
nals in a code unknown l o telegraphers 
in this world. 

Another achievement of this lofty ex- 
periment station was to pick up clear 
signals from the Hawaiian islands, 
2,000 miles distant. Messages sent by 
the wireless operator at the navy yard 
at Bremerton, Wash., wireless ex- 
changes between warships out in the 
Pacific and of vessels of the Pacific 
Steamship Co., as well as from 75 sta- 
tions along the coast were clearly read. 
This is double the number that were 
brought into the local field a year ago. 
The majority of the land stations 
picked arc operated by amateurs, there 
being nearly 200 such stations along 




Wireless Operators Experimenting on Mount. WHson 
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the coast, most of which are in and 
around Los Angeles. 

The experiment party tried 10 dif- 
ferent locations on Mt. Wilson before 
finding the one considered best. Con- 
ditions at the point selected were found 
to be admirable, one of its greatest 
features being a wonderful “ground.” 
This was a? well or spring with an iron 
pipe preluding, and water bubbling 
forth. To this was attached the ground 
wire, which plays such an important 
part in all electrical operations. 

In carrying out the tests, the opera- 
tors suffered greatly from the cold, as 
the station w as out in the open and the 
most important work was done at 
night. With a railroad lantern to fur- 
nish light, the men remained at their 
posts through the nights, with receiv- 
ing instruments strapped to their heads, 
listening for anything that might be 
picked out of the air. 



MINERS 1 HOME IN IDAHO 

This illustration shows a miners 
idea of comfort in the West, It is the 
log-cabin home of two miners near 
Idaho City, who, with the dog, are its 



sole occupants. The bed is of the solid 
home-made kind that graced the homes 
of many of the early woodmen settlers 
of the country. The two horns hang- 
ing on the wall attest to the miners 1 
love of music during leisure hours. 



WHAT GRADE ELEVATION HAS 
MEANT FOR CHICAGO 

The abolishment of grade crossings 
in Chicago up to the present time has 
cost $53,033,000, and has prevented 
about 1,380 fatalities and 3,510 non- 
fatal accidents. On this basis each 
grade crossing prevented to date has 
been effected at an expense of $13,800. 
The total expenditure on track eleva- 
tion when all the work is completed 
probably will reach $150,000,000, and 
with even this great figure it is esti- 
mated that within two generations the 
$13,800 cost of prevention for each ac- 
cident will be reduced to less than 
$3,000. 

The decrease iti grade crossing acci- 
dents since 1809 has been steady. Iti 
that year Chicago had a population of 
l,ft]S) t 333, and 113 fatal and 109 non- 
fatal grade crossing accidents were rc- 




SoHct Comfort in a Mining Camp 
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Probably one of the most furious street-cleaning brigades of any city in the world is that composed 
of tame buzzards in Vera Cruz, Mexico. They act a^i scavengers throughout the whole city, and a few 
years before the streets were paved, were of the greatest necessity. One of the amusements of 

tourists in Vera Cruz is to throw food to these birds while dining at the tables on the parches qf the 
hatch- The illustration shows these scavengers busily engaged in lightening the load of a garbage cart. 
Hundreds of the buzzards roost in the cathedral towers at night. 



corded. Tn 1 DOS Chicago had a popula- 
tion of 2,16f>,0.>5 and only 20 Fatal and 
21 non fatal grade crossing' accidents 
occurred. Prior to 1899 only 3-3 miles 
of roadbed had been elevated. At the 
present time about 120 miles has been 
elevated. 

Aside from the safeguarding of hu- 
man life, which is the most important, 
the material results of track elevation 
must also be considered* During the 
year 1908 the fares recorded by Chi- 
cago's street car lines numbered 643,- 

386.000, Most of the railroads intersect 
street car tracks every half mile where 
surface traffic is the heaviest, and it 
is fair to assume that at least 130,000,- 
000 of th esc fares encountered railroad 
tracks or subways. 

If tracks had not been elevated pas- 
sengers would have suffered many de- 
lays from blocked crossings. Assum- 
ing tli at each passenger trip of the 

130.000. 000 would have been delayed 
an average of one minute, and that 

90.000. 000 pedestrians would have been 
held up a like time, 4,000.000 hours' 
time would have been lost. 

The avoidance of delay to the fire 



department is also of vital importance. 
This delay is of enormous consequence 
when the passage of streets is blocked 
by long freight trains. 



AIRSHIP WAR STATIONS 
ALONG ATLANTIC 
COAST 

The signal corps of the U, $, Army 
has been issued instructions by the 
secretary of war to prepare a plan for 
the protection of the Atlantic coast by 
dirigible balloons. The scheme involves 
the establishment of balloon houses all 
along the coast from Maine to Florida 
The stations, if built, will 250 miles 
apart, this being considered a safe dis- 
tance of llight for the airship of the 
present day. The intention is for these 
aerial craft to go scouting at sea, turn- 
ing and Hying back to shore to give 
the alarm when the fleet of an enemy 
is sighted, but if Congress should pro- 
vide for such a fleet, it would undoubt- 
edly be ready before long to drop ex- 
plosives on the ships of an enemy as 
well as simply scout. 
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FUNERAL TRAINS AND CARS IN 
MEXICO CITY 

The returns From the funeral service 
of the electric street railway company 
of Mexico City is between 3 per cent 
and 4 per cent of its total traffic* The 




Mexican Funeral Train 

company conducts all the city fun- 
erals, even to furnishing the hearse and 
trailer cars for mourners* In accord- 
ance with a clause in its concession the 
corpse of a pauper must be carried 
free* 

The cemeteries of the city are sev- 
eral miles away from the central por- 
tion, the country roads are difficult for 
■! 

vehicles to traverse, and the general 
scarcity of vehicles not engaged in pub- 
lic carriage service around the city is 
so pronounced that the advantages of 
the more showy method of carrying 
the corpse in the "caroso," funeral car, 
and the mourners in trailers, outweigh 
all other considerations. 

On receipt of a call the company 
sends the cars to an appointed place on 
the line nearest the home of the de- 
ceased and the funeral cortege proceeds 




Combi nation Funeral Car 



on foot from the house to the train. 
The ill nstrations show a first-class 
combination funeral car, having one 



compartment for the coffin and another 
for the mourners, and a funeral train, 
consisting of a motor hearse and two 
trailers. The different funeral cars and 
trains of the company, which are many, 
comprising even mule-drawn cars to 
run on old lines, vary in price from 
$3*75 to $150 for a funeral. 



PONTOON-TUG BOATS TO RAISE 
SHIPS 

A new application of the old princi- 
ple of pontoons for raising sunken ships 
is shown in this illustration. The idea 
is a combined pontoon and tug T forming 
a wrecking plant designed to raise sub- 
merged craft of any tonnage, no mat- 
ter what the position of the wreck is 
and regardless of the heaviest seas. 

The plant consists of four pontoon- 




New Application of an Old Principle 



tugs, each 150 ft* long. 40 ft. wide, and 
40 ft* deep. Each tug is equipped with 
engine and screw for propulsion pur- 
poses, and engines to pump water into 
and out of the compartments. In the 
case of a wreck lying, say, in 30 ft, of 
water, where the services of an ordinary 
diver could be utilized, two pontoon- 
tugs would be arranged on one side of 
the submerged vessel and two on the 
other, The compartments would then 
he filled with water, sinking the tugs 
alongside the sunken vessel. The diver, 
armed with a hydraulic hose, would cut 
a channel through the sand or mud 
under the keel, both fore and aft, and 
by the same method drive cables 
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through these openings. These cables 
would drag the lifting chains under the 
hull. The ship would then be resting 
in a sort of chain -era die* with the ends 
of the chains made fast to the pontoons. 
Pumping the water out of the compart- 
ments of the pontoons would cause 
enough buoyancy power to be exerted 
on the chains to lift the vessel to the 
surface* 

Where a vessel lies too deep for an 
ordinary diver to reach, a telescopic 
chute, down which a man is lowered to 
the sides of the hull, is to be used, and 
the hydraulic hose employed as in 
shallower water to drive the grip chains 
into position. 

It is claimed that each pontoon -tug 
will possess a lifting power of 3,000 
tons, giving the complete plant of four 
tugs a lifting capacity of 20,000 tons. 
The most powerful of the ordinary 
wrecking tugs, equipped with chains 
and tackle to give them lifting power, 
will not lift more than 2,000 tons dead 
weight. 

In case of a severe storm while at 
sea the compartments of the tugs will 
be filled with water, sinking all but a 
small part of them beneath the surface. 



More than §1,000,000 a year is lost 
by shipwrecks in the Hell Gate chan- 
nels in the East river, although mil- 
lions have been spent on improving the 
tortuous channels. 



BARN BLOWN OVER HOUSE 

This illustration depicts the playful 
freak of an Iowa blizzard. The barn 
was lifted bodily off its foundation and 
made h» turn a somersault over a tool 
house without harming a shingle of it. 
Several other buildings were blown 
down at A lata while the storm was at 
its worst, 

Many buildings have been picked up 
bodily and whirled over and over by 
cyclones in western states, but the 
wind which caused this damage was of 
the straight variety, not a twister/ 1 



AEROPLANES TO FIGHT 
DIRIGIBLES 

European aeronautic experts are of 
tile opinion that the best means cf 
fighting dirigible balloons of the Zep- 
pelin type is the aeroplane. They be- 
lieve that the aeroplane is not limited 
by the density of air to the same extent 
as the dirigible airship in the height it 
may attain. Above the two cars of 
such an airship as the Zeppelin is a 
great expanse of gas bag, keeping the 
operators from seeing what is going 
on over their heads and making it im- 
possible to devise a means of defense 
against an enemy in the heights above. 
'What would prevent, 1 ’ they ask, “an 
aeroplane from rising above and de- 
stroying it with impunity and easfA'" 
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GREAT AUSTRALIAN RAILWAY 
STATION 

By the completion of the huge struc- 
ture shown in this illustration, Mel- 
bourne, Australia, has one of the most 
up-to-date railroad stations in the 
world. Its cost, including the supple- 
mentary work, entailed an expenditure 
of more than $2,U00jHH). 

Australians, in manner of speech, and 
many other respects, are more like 
Americans than like the English. The 
country's area, 2,972,513 square miles, 
is only 120,000 square miles less than 
that of the United States, not including 
Alaska. Its colonization is now advanc- 
ing somewhat along the lines of that of 
America in the last century, and the 
rush and hustle usually accredited to 
Americans is part of its spirit. 



THE FIRST FRICTION WAGON 
BRAKE 

McConnellsburg, Pennsylvania, sit- 
uated on what was the ancient Indian 
path from the Delaware to the Ohio 
river and later a famous wagon road, 
claims the distinction of having been 
the home of the man who invented the 
friction wagon brake. Great difficulty 
and many accidents in descending the 
mountains with the heavily loaded 
wagons, caused by the lack of a conven- 
ient and effective device to hold the 
wheels under control, gave George 
Dive 11 s the incentive to invent and 
place on his wagons a friction brake. 
It is the same brake being used today t 
without a single essential change in 
mechanical structure or application. 

At certain seasons of the year the 
travel and transportation over the old 
wagon road was extensive* as many 
as one hundred l>-horse teams stopping 
in the town over night on occasions. 



Light housekeeping m the cab of a 
locomotive was the experience of an 
engineer who took charge of two new 
“dead’“ locomotives that were drawn 
across the continent. A stove was 
rigged itt> in one corner of the cab and 
a small bed along one side. 
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EUCALYPTUS PILING PROOF 
AGAINST TEREDO 

Within the Iasi few years a consider- 
able number of eucalyptus piles have 
been sunk in the harbor at San Fran- 
cisco. In every instance these piles, 
which have now been down long 
enough to make a thorough test, have 
successfully resisted the inroads of the 
teredo and other destructive marine 
life. Something like 3.11) eucalyptus 
piles are now being used in repairing 
one of the city's wharves. 



SMOKELESS POWDER BURSTS 
RIFLE 

Following a target practice at Fort 
Dc Soto, Florida, the private shown 
in this illustration jammed a cleaning 
rag in the barrel. An attempt to drive 
it out with a rod and hammer only 
made it become wedged still harder. 
Five blank cartridges also failed to 
budge it, but a ball cartridge dis- 
charged into the barrel ended with the 
result shown. The barrel was split 
nearly its entire length. 




Ctogged Rifle Split hy Discharge 




SLIDING LOG TEARS THROUGH 
TREE TRUNK 

A log, sliding down a runway in the 
lumber district in Lycoming County, 
Fa., known as the "Black Forest/' 
swerved from its path with the result 
show'ti in the illustration. It struck the 
tree trunk squarely with enough force 
to drive its end completely through. 



FIFTY YEARS OF PROGRESS 

In the annual report of the New 
York Chamber of Commerce, dealing 
with the growth of the United States, 
it is shown that the increase in popula- 
tion since 1858 has been 193 per cent; 
the wealth of the country, 5(i3 per cent ; 
the public debt, 2,375 per cent ; war 
expenditures, 329 per cent; navy ex- 
penditures, 7 15 per cent; the per capita 
debt from $1.51 to $10.76; bank de- 
posits, 3,460 per cent; receipts of the 
government. 1,186 per cent; imports 
per capita, from $8,35 to $13*70 ; ex- 
ports per capita. From $9,11 to $21.04, 
and the consumption of wines and 
liquors, 266 per cent, or from 6.42 gal. 
per capita to 23,25 gal. 
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RAISING BRITISH “GLADIATOR” 
A FAILURE 

Bad judgment on the part of the 
British Admiralty in raising the cruiser 
“Gladiator, 1 ' sunk a little more than a 
rear ago in a collision with the trans- 
Atlantic liner “St. Paul” off Yarmouth, 
has cost England a dead loss of $280,- 
000. No less than $025,000 was ex- 
pended in the difficult task of salving, 
vet she has just been sold to a Dutch 
firm of shipbuilders for $45,000. It is 
claimed that she could have been sold 
where she lay for that amount* 



COMBINATION CHAIR FOR IN- 
FANTS AND ADULTS 

This combination dining chair for in- 
fants and adults is a high chair pos- 
sessing all the practical features of the 



THE NATIONAL BALLOON 
RACE 

Six big balloons left Indianapolis on 
fune 5 in the first national champion- 
ship balloon race held in this country. 
The distances flown were not great, 
the balloon “University City/' of St. 
Louis winning the distance contest by 
a flight of only 375 miles. The “Indi- 
ana" — Carl (I. Fisher, pilot— won the 
time trophy bv staying in the air 48 
hours. Ife finally landed near Tennes- 
see City, Ten n. The air currents were 
not steady, the balloons circling around 
and gradually moving south. 



ordinary dining chair. It looks like, 
and is, an ordinary dining chair when 
folded, but simply tifting back the seat 
converts it into a high chair of the 
standard height, tray and all* \\ hen in 
the latter position, the infant’s seat is 
supported by steel bars of the jack-in- 
the-box type, and that is what the chair 
really is. 



MOTOR-DRIVEN SPEED LATHE 

The illustration shows a motor- 
driven type of speed lathe constructed 
by the W ashburn Shops of the Wor- 
cester Polytechnic Institute* The suc- 
cess attained by the friction-driven 
drill presses, also a product of this 
■same institution* led to the adaptation 
of the same principle on both wood 
and metal lathes. The motor is so hung 
under the bed of the lathe as to be out 
of the way of the operator. The power 
from the motor is transmitted to the 
head stock spindle by means of rolls 
and disk friction. The pressure tteces- 



Motor Hung; Under Lathe Bed 
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A Stock of Concrete Pipe 
Moulds in Which Pipe Is Made 



Method of Laying Pipe under Ground 



sary between the rolls and disks is 
controlled automatically with a cam 
clutch. This cam clutch acts as a posi- 
tive drive or tightener and increases 
or decreases the pull of the disk on 
the roll directly as the work requires, 
the pressure between the disks and 
rolls being very slight, except when 
turning. 

The lever near the headstock con- 
trols the variation spindle speeds. The 
lever is attached to a gear that meshes 
in a rack that is 2 in. long. This will 
make the changes of speeds of over 
4 to 1. The spindle is stopped without 
stopping the motor by throwing the 
speed lever to its extreme position. 
When in this position, the driver disk 
is out of contact with the rolls, the 
disk being recessed for this purpose. 

The contract for constructing the 
concrete drydoek at Pearl Harbor, Ha- 
waii, was awarded on a $1,700,000 bid. 
It will be one of the most extensive 
concrete constructions of its kind ever 
attempted. 



REINFORCED CONCRETE 
WATER AND SEWER PIPE 

While iron and steel men insist that 
this is an age of steel, and electrical 
engineers hold it is the electrical age, 
concrete builders maintain that it is 
also the concrete age, and everyone 
will agree that while concrete has been 
utilized for centuries past, it lias never 
been so universally employed as at 
present. Buildings of ail kinds, large 
and small, vessels, railroad ties, pave- 
ments, mine shafts, walls, breakwaters, 
piers, piles* water and sewer pipe, tanks 
and wells, as well as many other kinds 
of construction are now being made of 
concrete* 

The illustrations show the moulds 
tor making sewer and water pipe, the 
method of laying them, and a line of 
5,000 ft. of such pipe in Waukegan* 
Til. The Waukegan line, however, is 
above ground. The diameter of the 
pipe is 48 in. More than 1,000 ft, of 
pipe 66 in. in diameter has been laid 
at Atlantic City, and in still another 
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city a line of pipe 7 2 in. in diameter 1ms 
been completed for a distance of 1,01)0 
ft. Hydro-electric power plants arc 
also lining reinforced concrete pipe. 



r 




Surface Line at Waukegan 



It is estimated that 200 aeroplanes 
can be built at the cost of one "Zep- 
pelin.” 



WIRELESS TELEPHONE ON 
BATTLE FLEET A TOTAL 
FAILURE 

Conditions at Sea Leas Favorable Than on Land 
—-Experiments Will Continue However 

W hile “C. O, D.” proved successful 
with the Atlantic fleet on its trip around 
the world, wireless telephony tests re- 
sulted just the opposite. In no instance 
during the entire voyage did the ‘‘hello 
‘Connecticut’ " or the greeting to any 
of the other battleships of the licet get 
any response. 

This is the text of a report of the 
wireless telephone as made by Admiral 
Sperry to the Navy Department upon 
his return from the famous trip. Dur- 
ing the voyage the telephone was tried 
daily by the commandants of each ship, 
and each filed a report as to the nature 
and result of the tests. In not one sin- 
gle instance was there a favorable re- 
port made, and the Xavv Department, 
upon the strength of the reports, abol- 
ished the telephone on ships of the 
Navy. 

The Navy Department, however, 
will, during the summer and fall, make 
further experiments and tests with the 
wireless talking apparatus, with the 
view of perfecting it. One test station 
will be at the Alaska- Yukon-Pacific 
Exposition at Seattle. 

“The chief trouble with the wireless 
telephone,” said a prominent naval of- 
ficer “is the receiver. It is easy enough 
to make a call, but it is almost impossi- 
ble to receive any message. W e tried 
the apparatus at all distances, from a 
half mile to five miles. It was easy 
enough to distinguish ‘hello, 7 but as for 
making out anything else it was quite 
impossible. 

“The service was installed by a New 
York concern, and a member of that 
firm personally supervised many of the 
trials at sending and receiving mes- 
sages, 

“It will be years, if ever, before the 
wireless telephone will be of any ser- 
vice to naval vessels,” continued the of- 
ficer. “It may, eventually, prove suc- 
cessful on land, and become cominer- 
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dally one of the wonders of the twen- 
tieth century.” 

The Army's greatest interest lies in 
the wireless telephone. General Allen 
has at his disposal about $30,000 to be 
used for purchasing suitable apparatus 
for the Army’s use. 

Wireless Telegraphy Improving 

The United States Navy is not lag- 
ging in the development of wireless 
telegraphy. The wireless experts of the 
Navy arc continuously working to im- 
prove its use on the big sea fighters. 
A series of extensive experiments have 
begun at Brand Rock, Mass. These 
experiments will be carried on to 
demonstrate the capability of meeting 
all requirements set forth in the specifi- 
cations of the Navy Department, about 
which some doubt lias been expressed 
by the experts. 

These experiments will probably ex- 
tend throughout f lie summer, and the 
battleship “ Connecticut/ 1 flagship of 
the Atlantic fleet, will take part. There 
is being installed on the "Connecticut" 
a new set of wireless instruments capa- 
ble of sending messages a distance of 
2,000 miles and receiving them at a dis- 
tance of 3,000 miles. The battleship 
“Mississippi" also is to be equipped 
with a similar apparatus later on. 

Extensive use will be made of wire- 
less telegraphy during the maneuvers 
of the Atlantic battleship fleet on the 
Atlantic coast this summer. The tor- 
pedo boats of the Atlantic torpedo flo- 
tilla are being equipped with wireless. 
These will be the first vessels of the tor- 
pedo craft of the Navy to be so 
equipped, These little vessels will have 

a sending radius of about 200 miles. 

At present the Navy lias a school for 
instructing men in wireless telegraphy. 
It is located at the New York Navy 
Yard and there are in attendance about 
tl0 students. These men when fully ef- 
ficient are sent to the Navy wireless 
stations on the coast or aboard one of 
the battleships, where a force of five 
men is required to work the ship's in- 
struments. 

The Army Signal Corps officers have 
purchased for experimental purposes a 



German portable wireless set, mounted 
on wheels. The army has been using 
a portable set which is carried on the 
backs of animals and which is capable 
of exchanging messages at a distance 
of 25 miles. With the larger wireless 
set from abroad, communication is 
possible for a distance of from 100 to 
125 miles. 

The apparatus is mounted on a vehi- 
cle drawn by four horses and equipped 
with an extension steel mast which may 
be elevated to a height of 60 ft. It is 
proposed to try out this type of port- 
able wireless apparatus, with a view to 
ascertaining whether it may be advan- 
tageous to add it to the equipment of 
the Army Signal Corps in the field. 



BIRD HANGS SELF IN ALMOST 
HUMAN FASHION 

When this blue jay was found “hung 
by the neck until dead” in a tree at 
De Kalb, 111., it was first hailed as an 



X 




Unpremeditated Death by Hanging 
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extraordinary example of animal sui- 
cide, hut after close study the bird was 
proved not guilty of cold-blooded, pre- 
meditated sd [-destruction. The inves- 
tigation shows that the bird had been 
flying- through a box elder while carry- 
ing a string about 3 ft. long. The string 



was looped v ery evenly, and in some 
maimer the loose ends became en- 
tangled around a twig, this probably 
stopping the bird in its flight. In the 
mix-up the looped end caught around 
its neck, becoming tighter and tighter 
as it struggled to free itself. 



GREAT HYDRO-ELECTRIC COMPANY OPERATES 110 

COTTON MILLS 

By S. Mays Balt 



There is a great hydro-electric power 
company in the South, with headquar- 
ters at Charlotte* Xorth Carolina, which 
has contracts to furnish power to 110 
cotton mills in the Piedmont-Carolinas, 
and at present is supplying most of 
them. Four great power stations are 
now in operation or building at the 
different sources of water power, 
W hen all arc completed, the company 
will have 040 miles of transmission 



lines and will furnish 110,000 hp, per 
day to the 110 or more mills. 

There are in the cotton mills of the 
South at the present time 13,000,000 
spindles, using approximate! v -100,000 
hp, l .ess than one- third of this is furn- 
ished by water power, while some- 
thing like 2,000.000 of such horsepower 
is still undeveloped in the very heart 
of the cotton fields. For some time the 
company has had over 100 miles of 







Interior of Gfeat Fall?? Station 



Massive Bulkhead of Great Falls Station 



Developing Electricity from Water Power 



Rocky Creek Station Dam 
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50 t 000-volt line, carrying from 50,00.0 
to 00,000 bp., in commission. The addi- 
tional transmission lines will extend 
over 240 miles and carry 100,000 vuli- 
age. 

The Rocky Creek development of the 
company, now practically completed, 
will furnish 40,000 lip. ( of which 
amount only 35,000 will he sold, the re- 
mainder being retained for reserve. 
The Great Falls station, now com- 
pleted, will also furnish 40,000 hp., 
while the Ninetv-Xine-Islands station 
will develop 18 .000 hp. more. The Ca- 
tawba station has a capacity of more 
than 10,000 lip. 

The Great Falls and Rocky Creek 
stations each have eight 3,000-kilo- 
watt, 3-phase generators, direct -con- 
nected to six horizontal-shaft turbines 
and two vertical turbines of 5,200 bp, 
each. The two 400-kilowatt 250- volt 
exciters at the Great Falls station are 
driven by individual water- wheels, 
while at the Rocky Creek station the 
two exciters and a 600-hp, induction 
motor are set in line with the shaft of 
a single wheel. 

The first two illustrations arc views 
of the Great Falls station. The first 
shows the station and the great bulk- 
head wall which holds a head of 12 ft. 
Mure than 75,000 yd. of masonry was 
used in its construction, the time re- 
quired for its building being 300 days. 
Hie second i Hu si rat ion shows the in- 
terior of the Great Falls station, and 
the third illustration, the Rocky Creek 
dam under construction— 120,000 yd. 
of masonry was required for this dam* 
The fourth illustration shows the Ca- 
tawba station in operation. 



THE YOSEMITE VALLEY BAL- 
ANCED ROCK 

One of the formations of the great- 
est interest in Yosemite \ alley, Cali- 
fornia, is* this balanced rock, ft is a 
peculiar shaped shaft of granite 85 ft. 
in height, balanced to a nicety on a 
small projecting ledge 2,000 ft, above 
the valley proper. Its base is so small 
and frail looking that it would seem 
that the slightest wind storm would 




Balanced to a Nicety 



send it crashing to the depths below, 
but it has probably held its seemingly 
precarious position for centuries. 



The German aeronautic society now 
numbers more than 10,000 members. 




These views of submarine blasting taken at AEgama, Wia,< where the United Stated government is working on 
harbor improvements, show the many curious results of explosions. There is no accounting far the remarkable 
effects. No two ever are alike, no matter bow many views are taken. 
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HOW TO MAKE A DRESSER FOR 
CHILD’S PLAYROOM 

This dresser can be made of two 
kinds of wood as marked on the draw- 
ing or it can be made all of one kind. 
The original dresser was made of oak 
and walnut and was finished natural, 
the contrast between the light and dark 
woods adding much to the value of the 
piece in the eyes of the little ones. 
Have all surfaces that will show well 
sandpapered at the mill * The follow- 
ing is a list of the material wanted: 

4 n rile past* P/4 In. square fry Hi J4 in. S-4-S. 

3 walnut drawer fronts fry 5 by 17 in. S-2'S. 

fr yellow poplar drawer sides. ^ by JTi by 1- in. 

S-2-S. 

;i yellow poplar frack^ by 4)4 fry 30J4 in. S-lbS. 

a yellow poplar bottoms fry fry l<iJ4 in. S-2-S. 

4 oqk front itrelchers Ji fry 1 Y\ fry 17 id im S-4-S. 

4 oak side rails fry 2 by 13 in. S-4-S. 

2 walnut side panels '.4 fry 11 fay 14 54 in. S-2-S. 

8 oak drawer slides fry 3 by ll>V4 jru S-2-S. 

ft oak drawer guides 54 frv 4i by 10J4 in. S-2-S.. 

4 oak hack stretchers 74 by 2 by 17j4 in. 5-2-S. 

1 oak io|i by 14 fry 30 ‘4 in. S’2-S. 

3 sq. ft. of H in. -matched yellow pine ceiling for 
back. 

Material For Mirror Support 

1 walnut piece % fry 1 H by 2054 in, S-2-S. 

1 walnut piece "4 fry 1 54 fry IS in, S-2-S, 

1 oak piece H by 1 \i fry 10J4 in. S-2-S, 

2 oak ]deces- 7k fry 1 J4 by 11 in. S-2-S, 

1 walnut bracket piece Ji fry l!4 hy ii in, S-2-S. 

Mirror Frame Farts. 

2 w al nu I pieces % by 1 ’4 fry 1 2 \/ 2 in. S -2- 5 . 

2 walnut piece* ?4 fry 1 J4 by 10 54 iiu 5-2-S. 

2 oak piece* Id by fry 10 in. S-4-S. 

2 oak pieces : i bv fry £ in, S-4-S. 

1 back ft Uj by S fry 10 m. &uft wood. 

2 cleats 44 fry 3 \4 bjr S in, 

1 plain mirror «lass 7J4 by 0)4 in. 

Begin by planing the four posts to 
length. The lower ends should he 
slightly beveled to prevent their sliver- 





Dresser Complete 



ing. Cut the mortises for the tenons 
that are on the ends of the side rails. 
These rails are to be % by 2 in. and the 
tenons should be % by 1 in. wide by 
% in, long* The posts should be rab- 
beted down to their middles to a depth 
of % in. so as to receive the ] / r im end 
panels. The end rails should be cut to 
length and their tenons worked after 
one edge of each has been rabbeted as 
were the posts. 

H avlng squared the panels to si*e t 
put the two ends of the dresser to- 
gether with glue. Next make the four 
frames which are to carry the drawers. 
They should measure from outside to 
outside, in length l? 1 /-: in.; in width, 
13V2 in* L is intended that the short 
pieces shall be tenoned into the long 
Ones* When these frames are ready, 
cut out of each corner as indicated in 
the cross section drawing. Reduce to 
sue the drawer guides and fasten them 
in place. Dowel ihe frames to the ends 
of the dresser in the places indicated 
on the drawing. Put on the hack, nail- 
ing" into the frames Just placed. Turn 
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the dresser upside down and fasten 
the top in place, putting screws into it 
from the tinder side. 

Use mirror frame and support should 
next he made* The drawing shows 
quite clearly the parts and their rela- 
tion to each other. All the slopes are 
of 45 deg* Instead of rabbeting the 
mirror frame, a ki by %-in. fillet of oak 
is nailed around to form the recess, the 
walnut frame and oak fillet making a 
pretty contrast. All nail holes are to 
be filled with putty colored to match 
the finish. W ooden pins or roundhead 
screws are to he used to fasten the 
mirror frame to its support and should 
be placed above center an inch or so* 
The drawers are to be constructed 
in the usual manner, Jt is a good plan 
to make the grooves 1/1 fi in* narrower 
than the stock is thick to insure a fit, 
chamfering the under or back sides of 
the bottom and back if necessurv. 
Make the sides of the drawers of such 
a length that when the drawer has 
been pushed in as far as it will go, the 
front will be recessed about *4 in, be- 
hind the front cross pieces, Groove 
the inside of the drawer front 3/1 fi in, 
to receive the bottom. The mirror 
should not he placed until the wood has 
been finished. 



Finish the wood natural, apply three 
coats of varnish. Rub the first two 
with haircloth or curled hair and the 
last with pulverized pumice stone and 
crude oil or raw linseed oil. This gives 
an egg-shell gloss* For a dull finish, 
rub the varnish after it has become 
bone dry with pulverized pumice stone 
and water using a piece of nibbing 
felt. Rub until the surface is smooth 
and even, and clean with a wet sponge 
or chamois skin. If a polished finish is 
desired, rub first with pulverized pumice 
stone and water then with rotten stone 
and water* Finish with a mixture of 
oil and a little pulverized rotten stone. 



NEW METAL COMBINATION 

A metal, heretofore claimed to be 
unknown to geologists and metallur- 
gists. has been discovered near Bangor, 
Maine. It is in reality natural tin in 
alloy with bismuth, and it is found in 
sheet and ingot formation, So far as 
its discoverer and Prof, Ora W* 
Knight* a noted mineralogist of Ban- 
gor, have been able to ascertain, no 
such combination has ever been found 
before* Pure tin has been found, and 
tin in alloy with lead is well known, 
but never in connection with bismuth. 
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CONCRETE CONSTRUCTION NOTHING NEW 
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Concrete, which has been considered 
a twentieth century wonder on account 
of the many uses to which it has been 
put, is found to be the composition of 



curved brass dies attached to the cylin- 
ders to print the impressions as the 
wood passes through, constitute the 
printing equipment. The capacity of 




CunrLL’L-*' Cement JL£i 



Concrete. Fwt Bridge at Sixth Century 



an old Italian bridge, near Amalfi oti 
the Gulf of Salerno, said to be over 
1,500 years old. Examination by inter- 
ested travelers shows it to be made of 
natural cement and good sized pieces of 
crushed stone. The bridge is of classic 
construction and tbe worn ornamenta- 
tions and designs unmistakably point 
back to Turkish origin and was prob- 
ably built under the direction of one of 
the Eastern emperors. 



PRINTING IN COLORS ON WOOD 

Wood printing is so common in the 
box factories of today that a factory 
is not only considered incomplete with- 
out a press, but must have one that 
will print two or more colors at one 
operation, even going so far as to imi- 
tate burnt work or pyrography. 

A cylinder press, containing from 
one to three cylinders, dependent oil the 
number of colors to be printed at one 
operation, a hopper- feeding device to 
supply the boards to the press, and 



such a press on box boards varies con- 
siderably, ranging anywhere from 1,000 
to 7,000 impressions an hour, the latter 
figure really being a double capacity 
by arranging two short plates tandem 
on the cylinder or two long ones side 
by side, 

In addition to multi-color printing, in 
which various artistic features are 
brought out in the printing of packing 
boxes, the presses are made to do a 
rather good imitation of burnt-wood 
work* Plates clean cut and deeply 
routed around the figures and letters, 
brown ink, and sufficient pressure on 
the cylinder to indent the type into the 
wood accomplish this. Following along 
this same idea, more elaborate designs, 
imitations of pyrography hi fact, are 
made with the wood -printer just as re- 
productions of paintings arc made with 
modern printing presses on calendered 
paper. 

According to Wood Craft, great 
strides have been made in covering the 
ground from the lampblack and brush 
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and stencil of years ago to the modern 
wood-printing press of today, and the 
time may come when such presses will 
do the expensive and artistic wood- 
finishing that is now done by hand* 
The wood-printer is already being made 
use of for graining lumber used for 
cheap cigar boxes* thus making them 
imitate the more expensive ones* 



REMARKABLE TIDE-PREDICT- 
ING MACHINE 

With this wonderful mechanism, in 
reality a mechanical fortune- teller of 




Court Gmtihit, 

Tide- Predicting Machine Does Six Months" Work in 
Two Hours 



the seas, the complex calculations 
necessary for predicting the tides, 
which would employ an expert com- 
puter t! months, can be made in a 
couple of hours. It is the invention of 
an Englishman, and was first used for 
predicting the complex tides in the In- 
dian ports, where, in consequence of 
the large diurnal tides, the ordinary 
plan of tide-tables, showing the time 
and height of high water in the days of 
full and change* or on every day of the 
year, did not afford enough informa- 
tion for practical purposes* 

By its means, elaborate tide-tables, 
or time guides to vvater movements, 
are constructed, foretelling not merely 



the times and heights of high water, 
but the depth of water at any and every 
instant, showing it in advance for a 
year or for any number of years. The 
machine, as one great scientist de- 
scribes it, is a substitution of brass for 
brain. 



PITTSBURG BUILDS SMALL 
AMAZON STEAMERS 

A number of small stern-wheel 
steamers, 40 ft. long by 10 ft* wide, are 
being built in Pittsburg for use on the 
Amazon river and its tributaries. The 
boats have fiat bottoms and are each 
propelled by a stern- wheel, driven by 
two horizontal engines supplied with 
power from a safety steam boiler. They 
will be shipped by rail from Pittsburg 
to New York, and thence to the mouth 
of the Amazon by an Atlantic trans- 
portation company. The little vessels 
will be used in a quest for timber lands. 



ELECTRIC BUZZER TO CUT 
LIGHT BILLS 

This buzzer is a new T light attach- 
ment for reducing light bills. If a light 
is left burning in a closet or hall un- 
necessarily, as happens every day, the 
little buzzer announces that an unnec- 
essary light is burning. It w r as designed 
for residence use and is so simple that 
anyone can attach it to the lamp. An 
alternating current passing through the 
windings of the coil seen in the second 
illustration causes the steel tongue on 



Anyone Can Attach It to Lamp 
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the side of the case to vibrate rapidly 
with a whirring sound. This buzzing is 
regulated by a screw in the side of the 
case, as seen in the first picture. 



SAFETY DEVICE FOR SHORT- 
CIRCUITING THIRD RAIL 

When an accident occurs on an elec- 
trically-operated elevated or subway 
railroad it is of the utmost importance 
that there should he no delay in cutting 
OtT the current at the generating sta- 
tion so that the third rail will lose its 
deadly danger. This safeguard to pas- 
sengers is usually secured by telephon- 
ing the station, or by short-circuiting 
the third rail so that the automatic 
switch in the generating station will 
open and remain open. The first takes 
time and the second may cause delay 
when every moment is of vital impor- 
tance, unless there is suitable means 
for producing an effectual short circuit. 

Such means is provided on the ele- 
vated and underground railways of 
Berlin by a switch mounted on one of 
the axle-boxes of the trucks. In case 
of necessity the motor man throws this 
switch* the third rail is connected 
through a collector shoe with the earth, 
and the short circuit so formed is main- 
tained until the switch is thrown back 
again. The switch is mounted on the 
axle-box without Intermediate insula- 
tion. 



SOUNDING MACHINE WITH 
PATENT DEPTH GAUGE 
AND OUTRIGGER 

This patent sounding machine and 
depth gauge, with its attendant out- 
rigger, is being placed on many of the 
Great Lakes steamships. It consists 
of a standard and outrigger, together 
with a reel containing 1,500 ft. of fine 
piano wire, to which is attached a 25Tb. 
lead having a hollow space large 
enough to take the depth gauge. 

The working of the instrument is 
based on the pressure of water, the 
depth gauge having a very small hole, 
through which the water is forced 
against the air pressure as the lead 
is lowered. On being brought to the 




surface, the depth gauge is opened and 
the water is measured by a small ebony 
gauge. As the working of the instru- 
ment depends entirely upon the pres- 
sure of the water* soundings up to GOO 
ft. can easily he taken while the ves- 
sel is going full speed. The approxi- 
mate depth can always be determined 
by the length of wire out, as shown 
by the dial on the machine. 

The outrigger is a feature which 
adds materially to the handiness of the 
apparatus. It is swung out over the 
water when the lead is to be used, and 
at other times swings back against the 
side of the cabin out of the way. 

The Chicago & Alton railroad has in- 
stalled 3(1 automatic stokers on its 
largest engines. 
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QUALITY OF BUTTER IN 
STORAGE 

Storage of butter is the method of 
protecting it from absorption of foreign 
flavors and holding it at temperatures 
sufficiently low to check spontaneous 




2. AVERAGE BUTTER. 
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3, POOR BUTTER. 




chemical changes and deteriorations 
due to previous bacterial growths. 
Changes in butter arc never the same, 
it being impossible to make two lots 
exactly alike. When finished it may 
be considered as predestined, by the 
conditions under which it is made, to 
pass through a certain scries of 
changes. The nature of these changes 
is probably little afTected by tempera- 
ture^ but the rate at which the change 
takes place is modified by the tempera- 
ture at which it is held, 

Experiments with butter held at tem- 
peratures of 10° below zero, 10° above 
zero, and above zero have consist- 



ently shown that the conditions in 
which it is found after remaining for 
a while in storage are much more de- 
pendent on methods of manufacture 
than on the storage temperature. 
These changes are shown by the 
charts* 

The first shows the usual progressive 
changes at the three temperatures 
above mentioned in butter made from 
sweet cream, pasteurized, and churned 
without development of acidity. 
Change is slow, and the difference in 
the condition of the butter held at the 
three temperatures is slight. 

The second chart shows the changes 
in ordinary butter made from good 
cream* ripened to the usual degree of 
acidity* Change is more rapid. The 
difiFerence between the butters held at 
10° below and 1U° above zero are 
slight, but there is a decided difference 
between 10° below and 32' above zero. 

The third chart shows the relative 
change in butter made from poor hand 
separator cream. The curve descends 
rapidly into poor and very poor grades. 



CURIOUS WIRELESS MISTAKE 

A curious wireless misinterpretation, 
arising from the exchange of wireless 
messages for practice among the ves- 
sels of the British Asiatic squadron, 
caused great anxiety for a couple of 
days in Japan and other countries. The 
British fleet was about 1 75 miles from 
Choshi, Japan, when the "'King Al- 
fred, n flagship of the fleet, sent a secret 
cipher message to the other ships. This 
was accidentally felt at the Choshi sta- 
tion, the letters caught reading Y. A, 
W. B. D, L\, which could be inter- 
preted in the universal code as "Boiler 
Explosion. Send Help!* 7 

This message was at once transmit- 
ted to the Tokio headquarters of the 
Marine Disaster Relief Association, 
Attempts were then made by return 
signals to find out the name of the ship 
in trouble and her position, but no re- 
sponse was made, therefore giving rise 
to the fear that the ship sending out the 
call had foundered. 
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SHOP NOTES 

L— — ■ ■ ■ - — 



Preserving Telephone Poles 

The various preservative products 
on the market require many different 
ways of application to the telephone 
poles, and the operating man of a small 
line must select the best suitable that 
can be applied with an arrangement 
inexpensive. A small telephone plant 
in a western state found by experience 



are 30 ft. long, the box should be 22 ft, 
in length ; if 25- ft, poles are to be 
dipped, the tank should have a length 
of 27 ft It is advisable to build the 
box in the place where it will be used, 
as a box of this length is not conven- 
ient to move around. The box should 
be placed in a long trench of sufficient 
depth to sink the tank to a level with 
the surface of the ground. Supports 




Putting the Poles into a Hot Creosote Bath 



that the dipping of the whole pole in 
an open tank filled with ordinary com- 
mercial creosote was very satisfactory. 

A serviceable tank can be con- 
structed by lining a long wooden box 
with galvanized sheet iron, and solder- 
ing the joints, says a correspondent of 
Telephony. The box or trough may be 
made of rough, 1-in, planks ; ordinary 
sheeting lumber will do for the sides, 
ends and bottom. The outside frames 
should be made of 2 by 4-iiv. pieces, 
placed not more than 4 ft. apart, in 
order to give the necessary support and 
stiffness to the box. The length of the 
tank will be determined by the length 
of the poles to be treated ; if the poles 



must be placed at intervals along the 
sides of the tank to hold them from 
crushing in from the pressure of the 
dirt. The box is then lined with the 
galvanized sheet metal. A hinged cover 
should be constructed to keep out the 
rain or snow when the tank is not in 
use. Galvanized sheet metal is placed 
on the inside of this cover so when 
turned over on the side where the poles 
are removed it furnishes a place to 
catch tli e drippings and return them to 
the tank. 

The most practical method of heat- 
ing such a tank is to use steam, which 
may be applied through steam pipes 
laid in the bottom of the tank. In a 
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tank for treating poles 20 Ft. long, six 
3 -in. pipes, connected in series, will give 
sufficient radiating surface. Steam may 
be supplied by a traction engine or 
some other boiler that will produce 30 
to 110 lb. pressure of steam and placed 
near the tank, Pipes and valves are 
connected to the tank so the steam may 
be controlled to obtain an even tem- 
perature. Saturated steam under 50 lb. 
pressure has a temperature of 295 deg. 
K t at a 100-lb, pressure, its tempera- 
ture is 340 deg. 

A pole 20 ft, long, 5 in. in diameter 



A Kink for the Electric Arc Light 
Trimmer 

Fame time ago I saw a simple de- 
vice which was as good as it was 





The Globe Sets on a Padded Pin 



simple. A lamp trimmer had set a post, 
about % or % in* in diameter, into the 
top step of his step ladder and padded 
it with a big bunch of cotton waste. 
When he would take off a globe he 
would just slip it on this post and not 
be hampered in trimming the lamp. — 
Contributed by J. J. Voelicker, Deca- 
tur, 111. 



at the top, given a ten-minute boil in 
oil at a temperature of 250 de£. F. will 
absorb almost 1 gal. of the oil. If the 
poles are roofed, gained and bored be- 
fore treatment, the oil will enter the 
pores of the wood in these places and 
save the trouble of painting with oil 
and lead. Some care must be taken 
when fresh oil is to be heated. When 
a temperature of 212 deg. is reached 
t lie oil begins to foam, due to the 
presence of moisture, and, unless the 
heat is applied carefully, there is danger 
of the oil boiling over. 



Gasoline Stove for Camping 

A good stove for the camp while 
hunting and fishing can be made from 
an ordinary 14- 
<[t. iron pail and 
a common gaso- 
line burner. A 
slot is cut in the 
side of the pail 
wide enough for 
the pipe on the 
burner to pass 
through easily 
and the e d ges 
of the slot are 
joined together 
with one or two 
metal clips bent 
over the pipe 
and bolted to the 
thin metal of the pail. A hole is cut 
through one side of the pail for the 
valve stem of the burner. The bottom 
of the pail can be used for carrying 
small packages — Contributed by Ti, 
Danz, Streator. III. 



Etched Labels on Bottles 

Any substitute for labels possessing 
permanency is preferable to the paper 
kind which are so easily destroyed. 
Etching a bottle with a solution, as 
herein described, cannot help but be 
permanent. Two methods may lie used 
for writing the labels, says the Photo- 
graphic Times. The simplest is to use 
a quill pen, nr the place to be engraved 
may be covered with wax or paraffin 
and the design cut in with a pointed 
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tool The etching fluid is then applied 
with a brush. Two mixtures should 
be made, one consisting of equal parts 
of sodium fluoride, potassium sulphate 
and water. The sodium fluoride is only 
slightly soluble in water, but this does 
not matter. The other mixture con- 
tains equal parts of zinc chloride, hy- 
drochloric acid and water. When ready 
to use, mix equal parts. As this mixture 
attacks glass, porcelain, or any glazed 
ware and most metals, the vessel should 
be protected by a lining of wax or 
paraffin. 



Extension Handles on a Wheelbarrow 

The general make-up of this wheel- 
barrow is no different from the ordi- 
nary kind with the one exception : that 
of the pieces forming the handles ex- 
tending beyond the wheel circumfer- 
ence being about 0 in. This will prove 
to be a great advantage in various 
ways. The bar in front can be used in 
lifting the wheel over a curb* or at- 
taching a rope for a second person in 
helping to pull a heavy load. When 
dumping out the contents, there will be 
no danger of the wheel kicking back, 
as the wheelbarrow will rest upon the 
projecting ends. The wheelbarrow can 
be turned on end against a wall when 
not in use, thus taking up less room 
than when on the ground, and being 
safer than when held by a brick. 




Pipe-Cutting Outfit for a Traveling 
Machine Man 

A traveling machine expert finds it 
necessary to do small jobs of pipe fit- 
ting, yet to take with him the regular 




equipment for this work would be out 
of the question. I have done pipe fit- 
ting up to % in. in size with an outfit 
weighing less than 5 lb. This outfit 
consists of a dies* % t % and % 

in., of the square kind ; two pipe jaws 
that will fit into a monkey wrench ; one 
hacksaw. The die holders, pipe cutter, 
pipe vise and pipe wrenches are not 
necessary. The hacksaw is used to cut 
the pipe to the desired length, A die 
is fastened between wood blocks nailed 
to the floor, and the pipe turned 
into the die with one or two wrenches 
to make the threads. If the pipe has 
threads on one end you can hold it by 
screwing the threaded end into a tee 
or ell on the pipe line. Should you need 
a nipple, cut off the threaded end of a 
pipe and screw it into a tee and put a 
bar through the tee for a lever, or turn 
two pieces of pipe into the other open- 
ings of the tee and then turn the un- 
threaded end of the nipple into the 
die as shown in the illustration. If the 
pipe to be threaded is fastened to a 
pipe line, turn the die on the pipe with 
a monkey wrench. The jaws contained 



Wheelbarrow with Extension Ends 
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in the outfit will convert a monkey 
wrench into a pipe wrench* Monkey 
wrenches can be had around almost 
any machinery. — Contributed by R. B. 
White, Denver, Col* 



A Drill Driver for Small Drills 

A small emergency drill driver was 
made by a correspondent of Scientific 
American and is illustrated herewith. 
A piece of 3/16-in* square brass wire 
about 10 in. long was slit at one end 
with a hacksaw, as shown at A, and 
the opposite end filed to a blunt point, 
B. About y» in. from this end a round 
section was filed. The pieces C and D 
were formed from sheet brass* The 
swivel C was made with a socket to 
receive the round end B. The slide D 




Detail* of the Drill Driver 



has a square hole to lit loosely on the 
wire. One end of the wire was gripped 
in a vise and the other turned with a 
wrench to make the twist as shown. 
A ring and a wedge, E, formed a grip 
for the drill, A more practical grip 
could be made as shown at F, The 
two ends of this ring should be 
soldered, A slot can be filed in oppo- 
site sides of the twisted wire to receive 
the ring and prevent it from dropping off. 



Lining a Photographer's Sink with 
Sheet Lead 

Miniature Pattern Used in Construction 

An acid-proof sink, 8 in* deep, 24 in. 
wide, and 36 in, long, was recently put 
in the New York Public Library for 
the use of the photographer, A table 
with the shape of the sink made in the 
center was constructed of wood and 
this had to be lined and covered, as 
well as the wall back of it, with sheet 
lead. The table was 2 it. 5 in* wide 
and 7 ft. 3 in. long. Several methods 
were suggested for doing the work, but 
the one adopted was to lay out a minia- 
ture pattern showing how the whole 
sink lining and table covering could be 
cut from one piece of lead, says the 
Metal Worker. The sheet of lead 
needed for the work, measured with 
careful allowance for beating in the 
coves in the bottom and turning up the 
sides and ends, was 5% ft. wide and 
0 ft. long and the pattern lay upon it 
as shown in Fig. 1, 

Commencing at the left-hand end of 
the plan* as shown in Fig. 2 facing the 
sink, 3% in, was allowed to cover the 
ridge and return under the top of the 
sink table for nailing fast, then 24 in. for 
the left end of the table, 8 in, for the 
left side of the sink, 36 in. to go across 
the bottom* 8 in* up the right side, $4 
in r across the right end of the table, 
and 3 Vi in. to fit over the ridge and turn 
down under the woodwork and be 
nailed fast at the right end of the table. 
The length of the sheet ordered left 
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only 1 in. for trimming, but there was 
more leeway in the width of the sheet 
The width of the sheet allowed 3 in. 
For turning over and fastening at the 
top, 10t t m for the back, then 8 in. 
down into the sink, 24 in. across the 
bottom, 8 in. up the front and 0 in. 
across the front of the table, including 
3 in. for covering the ridge and return- 
ing under the woodwork to be nailed 
fast. The dimensions and shape of the 
pattern were checked up and found to 
be accurate before the sheet was cut. 
The sheet had to lie cut at four places 
because the center portion, forming the 
lining of the sink, dropped away from 
its neighboring sheets, with an Son. 
side wall on all four sides. The lead 
had to be cut again at Four places to 
bring the sides and end pieces covering 
the table so they could be formed up 
ami lit red into the sink. There also 
had to be cut from each corner an 
elongated leaf or spear-shaped piece, so 
that the sheet lead could be worked 
into the corner over the cove in the 
bottom. W hen all the cutting had 
been done, the sheet was carefully 
folded and dropped into place, forming 
tile sink, as shown in Fig. 1, The lead 
was then worked into the corners with 
a plug of soft pin e wood and a sheet 
lead dresser, so that it would fit around 
and over the ridges and down into the 
depressions, as shown in Fig. 2. 

When the lead was all carefully 
fitted into place it was fastened to the 
woodwork with tinned nails, and the 
sink then appeared ns in Fig. 3. When 
the lead was securely fastened, the next 
step was to make the abutted scams 
which run from the cove in the corners 
rd the sink from the bottom to the top. 
These were made by the lead-hti ruing 
process. The corners of the sink lin- 
ing were grooved out, thoroughly 
cleaned and burned together, with the 



addition of a piece of clean sheet lead 
to give additional strength and thick- 
ness at the points marked by dotted 
lines in Fig. 3. Care was taken to burn 
all parts thoroughly and to have a con- 




siderable thickness of lead at the seams. 
This made it possible for the lead- 
burned seams to be shaved down and 
smoothed so that they were as invisible 
as if the lining were made entirely of 
one sheet of lead, or had been cast or 
beaten up from one piece complete. A 
2-in. cast lead trap received the waste 
from the sink and connected with a 
2U-in. lead-lined iron pipe, all of the 
joints being made by the lead burner. 
The iron pipe was, therefore, on the 
outside to protect it from hard usage. 
This waste Hue was carried down to 
the basement along the ceiling and con- 
nected with the brick sewer in the 
street separately, without the use of an 
intercepting trap at the front wall. The 
Upper part of this waste line was 
carried directly from a point above the 
sink through the roof and to a height 
of 10 ft. Jn the basement where the 
turn from the vertical was made to the 
horizontal line, a long sweep bend was 
used, At the base of the vertical line 
there was a dean-out opening, so that 
in case of stoppage of any kind, an 
opening for clearing the pipe would he 




One Way to Haul a Long Ladder on a Wheelbarrow 
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available. The use of a long sweep 
bend and a straight line through the 
roof permits the use of a flexible rod to 
be inserted for clearing the pipe, if 
necessary. 



Feed Box for Horses 

Some horses have a habit of eating 
their feed too fast if it is placed loosely 
in a box. This can be easily remedied 
by making a self-feeder on the feed 




Feta Bo* for a Fast Eating Horse 



box. The accompanying sketch shows 
how a feeder can be made similar to a 
poultry feed hopper. The box can be 
made of l -in. boards large enough to 
hold one feed. The horse can get the 
grait v only in small quantities, so he 
cannot eat more rapidly than he should. 
The bottom must be made with enough 
slant to insure all of the feed coming 
out in the trough. 

Spring to Hold a Music Book Open 

Tlie accompanying sketch shows the 
construction of a spring to be inserted 

in the back of a 
book for holding 
the leaves flat 
and the book 
open, The device 
is made from 
thin spring steel 
cut and bent as 
shown. The long 
part slips down 
on the outside of 
the book and the 
two extending side pieces press against 
the leaves at the opening. — Contributed 
by ( has. Katz, Philadelphia, Pa, 



How to Keep Lumber Inventories 

This is a continuous stock-taking 
arrangement which permits the mill 
man to tell at a glance exactly what 
material, what kind and how much 
there is in any pile or section of storage 
shed, says Wood Craft, All that is nec- 
essary to render this a permanent and 
continuous stock-taking arrangement 
is a moment’s attention on the part of 
the man who puts in or takes out the 
material of the section covered by the 
arrangement in question. The device 
is nothing more than a board nailed to 
a scantling which has been purposely 
placed so it projects beyond the rest 
of the lumber just to receive the tally- 
hoard, if we may call it that. This is a 
piece of planed hoard, so the numbers 
of pieces contained in that section can 
be penciled on the surface. In the ac- 
companying illustration the figures de- 
note that originally 10 pieces of 1 by 
0 in. and 12 ft, long material was in the 
section, with the other material that 
may be oil t lie board, and that some- 
body took out 6 pieces, then 2 pieces, 
then the yard man put in 40 pieces 




more of the same material. All the 
entries are crossed out except the last, 
which is the one denoting the amount 
of that kind of material now in the sec- 
tion. 



Cl un barrels may be browned by rub- 
bing them with a flannel cloth while 
warm and then using a little beeswax 
and turpentine. 
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Home-Made Pneumatic Elevator 

The tool room of a factory could not 
be increased in size for the growing 
business and it was decided to open up 
another room overhead to relieve 
the overtaxed condition. This made it 
necessary for some one to rim up and 
down stairs very often with much loss 
of time, says the American Machinist. 
A mechanic of the shop devised a pneu- 
matic elevator that abolished the stairs, 
thus giving more room on the ground 
floor and a saving in time of climbing 
the stairs. The accompanying sketches 
show that the whole mechanism is 
most compact and represents an ideal 
of simplicity. An odd corner in the 
room was utilized and less space taken 
up than would have been necessary 
with anything more bulky than a plain 
ladder. 

The upright guides are two galvan- 
ized pipes 1*4 in. in diameter. The 
platform is 2 ft, square made from 1-in. 
hardwood* well clcated underneath. 
The upright bars are of cold rolled steel 
% in. in diameter, and to them is bolted 
the cross bar that takes the shackle of 
tlie rope. Flic rope is 7 / lfi in. steel wire 
cable and runs at the top over a cast- 
iron sheave set in two angle plates 
which in turn are bolted to the ceiling 
of the upper room. A square hole 
with about %-in, all-round clearance 
was sawed in the corner of the latter to 
allow the elevator to pass through. 

After passing over the sheave just 
referred to, the rope passes horizon- 
tally parallel with the ceiling and the 
wall to another sheave which is at- 
tached to tlie end of the piston rod, as 
shown : it then return? and is attached 
to a bracket. The piston rod is a piece 
of cold-rolled steel 1 in. in diameter. 
The piston, as shown in the sectional 
drawing, is a cast-iron block turned 
1/64 in* smaller than the interior of 
the cylinder. "Hie latter is a piece of 
drawn -brass tube, 344 in* in diameter 
by 4 in. outside, so smooth and true 



that it was not deemed necessary to 
bore it* The cup leather shown at the 
forward end of the piston works ad- 
mirably. The cylinder ends are blocks 
of cast iron attached to small sections 
of wrou ght-iron angles % by 3 by G in., 
which in turn are bolted to the ceiling. 
In action the pet cock, shown at the 
rear of cylinder in the sectional draw- 
ing, is regulated so that, as the ele- 
vator is rising, enough air shall be re- 
tained in the cylinder to cushion the 
piston and prevent sudden shock; 

To operate the device, after taking 
your stand on the little platform you 
pull one side of the continuous cord 
as shown, and this action opens a 
three-way valve admitting air from the 
main to the cylinder* When descend- 
ing you operate the cord the reverse 
way and this action allows the air 
which is pent up in the cylinder to re- 
turn along the feed pipe and find an 
exit through one passage of the three- 
way valve into the open air; at the 
same time, of 
course, cutting 
off the commu- 
nication between 
the m a 1 n and 
cylinder* T h e 
hole in the plug 
of the valve by 
which the ex- 
haust takes 
place is about 
5/32 in. in di- 
ameter so that 
the descent is 
not too sudden. 

The sensation 
of a ride on this 
simple, yet use- 
ful, little elevator 
is worthy of 
note. After tak- 
ing one’s stand 
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in the cage the cord is pulled and you 
expect sudden death, but you be- 
come alarmed when you find nothing 
has happened and you stand in fear of, 
you know not what, for a space of 
about two seconds* You have just 
begun to think of giving the trigger a 
second tug when up you go with an 
airy bound and your face is on a level 
with the floor above, a distance of some 
14 ft. ; just about this point the cushion 




Details of the Air Cylinder 



at the back of the cylinder is coming 
into action and you arrive at vour des- 
tination with scarcely a jar. The delay 
at the start is to be accounted for, no 
doubt, bv tbe time required to fill the 
pipe and part of the cylinder, 



Repairing the Pearl on a Knife Handle 

The pearl on a knife handle will 
sometimes break in an irregular form, 
leaving the large part of the pearl 
loosely fastened by one rivet. Apply 
solder with a soldering iron to the 



How to Remedy a Loose Wood Screw 

A hinge, door lock, or some other 
piece of metal having a loose wood 

sere w caused 
by the wood 
shrinking away, 
the wood fibers 
rotting or pull- 
ing out, is usu- 
ally fixed by plugging tbe hole, or put- 
ting in a larger screw, A convenient 
method of making such a screw hold is 
shown in the accompanying sketch* A 
soft copper wire is wound around the 
threads of the screw as shown, thus 
increasing the diameter of the threaded 
part, says a correspondent of Scientific 
American* The same screw is used 
which w ill hold better than using a plug 
driven in the hole* 




How to Remove Heavy Wall Paper 

Wet the surface of heavy bronze 
papers with warm or hot water and 
keep it wet until the paper feels the ef- 
fects of it, showing some saturation, 
says the Master Painter. Heat the 
surface with a torch and follow with a 
scraper. The heat and water will 
soften up the paper and make it easy to 
remove by scraping. 




metal part of the handle as shown in 
the sketch. The solder is then dressed 
down, by using a file and sandpaper, 
even with the pearl. The joint may 
be made so smooth that it cannot be 
detected by the touch. — Contributed by 
Edd Ilefiinger, Pasadena, Calif. 

A composition for protecting stone, 
wood and cement is made by mixing 
quicklime, chalk, mineral colors and 
turpentine into a paste with boiled oil* 
and grinding this paste fine. Galipot 
and rosin are dissolved in benzine and 
thoroughly mixed with the finely 
ground paste. 



Temporary Repairs on a Leaky 
Automobile Radiator 

Honeycomb radiators are given to 
"weeping'' or leaking at the ends of 
the cells, and if a radiator plug is not 

at hand a sub- 
stitute can b e 
found in passing 
a long, small 
bolt through the 
defective cell* fit- 
ting the bolt at 
both ends with 
leather or rubber 
washers or tire 
patches, backed 
with strips of metal, and screwing the 
nut down until the leak is stopped, 
says the Automobile. If no such bolt 
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is obtainable* a stick can be whittled 
to take its place and the washers re- 
tained by means of copper wire, as 
shown in the sketch, When a leak 
occurs inside one of the cells, a square 
peg cut from soft wood and covered 
with a piece of handkerchief smeared 
with white lead can be used as a 
stopper. In all of these operations only 
a moderate amount of force should be 
used, as the tubes are easily buckled. 
Leaks in filled tube radiators can be 
stopped by applying a rubber patch 
held in place by tire tape and wire. 



A Spacing Center Punch 



the proper place* then set the steel 
point in the center punch hole and 




Spacing the Marks 



The old method of laying off centers 
for holes with dividers and then follow- 
ing up with a center punch is not very 
reliable. When stepping off the divi- 
sions the mechanic is liable to draw the 
marks both ways and in the end be out 
V\ in. if there are very many holes to 



the right distance will be spaced for 
the next point which can be made with 
a blow from a hammer on the center 
punch. Change the tool over for each 
succeeding mark. — Contributed by 

Joseph Weaner, Plainfield* N. J. 




Cniiirtfay Monumental 



Design for Carved Corner— to be Executed in Stone 



lay out. The tool as illustrated is 
nothing more than a common center 
punch with a hole drilled 

through the body to admit a A- in. 
rod which is fastened in the punch with 
a small screw. The rod is tool steel 
shaped as shown* and hardened on the 
point 

The distance wanted between holes 
is set with a scale, adjusting the rod so 
that the steel point and the center point 
will make the length of the division* 
Start by making a center punch hole at 
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Setting a Big Spire 

The tall spire monument is becom- 
ing the favorite in some of the eastern 



ground. The horses were taken off and 
capstans used on turns and on hills. 
The sketch illustrates the method of 
hooking onto and raising the shaft. 
The derrick is TO ft. long, made of 14- 
in. timbers in solid piece with all-steel 
ri ggin g 111 rou ghou t 



Aid in Cutting Keyways 

Occasion may require the making 
of a keyway in a shaft by the aid of 
drilling holes in a line and clipping out 
the bridges between the holes. This 
will help along considerably when a 
hasty repair must be made on some job 
of work where a key-seating machine 
cannot be used. While the drilled holes 
help to some extent, they do not make 
a very good bottom to the key way un- 
less the conical holes are removed by 
clipping. This can Quickly be reme- 
died by first drilling the h files to a uni- 
form depth then grinding all the taper 
off from the drill end and making the 
end perfectly square, leaving a slight 
bevel or clearance from the cutting 
edge. Redrill the holes with this 
square end drill and the bottoms of the 
holes will all be level when the bridges 
between them are removed. — Contrib- 
uted by \\\ O, Hay, Camden, S. C, 



Raising rhe Spirt into Place 



Platform Wagons for Hauling Silage 
Corn 

The accompanying sketch shows a 
platform construction using common 
wagon wheels for hauling silage corn. 
The platform is 7 ft wide and 8 ft. 
long and is so arranged that it is hung 




states. The tallest private spire erected 
in the United States is (>?' ft. high, says 
Monumental News. Recently a shaft 
of Barre granite, 1(d4 ft. square at the 
base and 50 ft. high, was erected and 
as the stone was carefully propor- 
tioned, handsomely executed, and 
stands on a wooded knoll, it makes a 
very imposing showing in the ceme- 
tery. The transportation of such a spire 
was no small job. Fourteen horses 
were required to haul it over level 




low Platform for Silflffe Corn 



under the axles with its top about 15 
in. above the ground, says Ihe Jersey 
Bulletin. Wagons of this construction 
will haul about one ton each load. 
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Adjustable Chain Clamping Bolt 

Planing, large milling and shaping 
machines must be provided with :i large 
assortment of bolts for holding work, 
and apart from the initial cost, there 
is much time wasted in sorting out the 
necessary bolts for a job of work. The 
sketch illustrates a new flexible device 
which may be lengthened or shortened 
to suit the work at hand. The device 
consists of a chain having a T-head at 
one end to fit the slots in the machine 
tool bed and the other end is attached 
to a head by bending the chain sharply 
through a slot. The length of the chain 
is varied by passing more or less of its 
length through the slot which may be 
readily adjusted from a few inches to 
several feet in length. Each of these 
chains will take the place of a whole 
set of ordinary bolts. The chain, being 



Turntable Made From a Wagon Wheel 

The track for the cinder car at a 
large factory runs at right angles to 



flexible, can be bent as required, or 
passed around objects such as cylinders 
or pipes. 



A Metal Polishing Paste 

A paste that will clean and polish the 
various metals may be made as follows: 

Pumice stone . . . iiO parts 

Paraffin. ,#0 

Kerosene oil IE " 

Banana oil 5 “ 

This paste will not scratch and is 
used by one of the largest navies for 
cleaning and polishing. — Contributed 
by J. il. Crawford, Schenectady, N. Y, 





Ttie Car Tufnfi on the Wagnn Wheel 

the short spur that extends from the 
boiler room. The turn was too sharp 
for a curved track, so a turntable had 
to be used. The turntable was made by 
setting a post solid in the ground and 
placing a common wagon wheel on a 
spindle attached to the post. A short 
track was attached to the rim of the 
wheel and, also, a bumper so the car 
could not run off on the outside. The 
cinder car can be run on the wheel 
which is easily turned to the right- 
angle track. — Contributed by Amos 
Poe, Evansville, Ind. 



Dirigible and Glider Framing Wood 
Tests 

The tests, tabulated herewith, were 
made with spruce from Washington 



Siie of FirccF 



Break i Hit ^ v 1 ^ 
F train pj? crft 



Elm ... ins, 900 Ihs, 5 oz. 

Spruce . _ goo lbs. Mm* 

Elm , . , 1 1/16x1 1/16x12 ms. SSolbs, oz. 
Spruce . 1 1/16x1 1/16x12 ins. 760 lbs. i"A oz. 

Elm ... lx ix rains, 45.0 lbs. 4 o*. 

Spruce , J x t x T2 iris, 600 lbs. 3V2OZ, 

Elm ... 13/16x1^x12 ins. 390 lbs, 

Spruce . 13/16x1^x12 ins, 475 lbs, 3 oe. 

Elm ... ^x^xi2 ins, 27S lbs. 2^02. 

Spruce „ ins. 280 lbs, 2 % oz. 

Elm x, 9/16x13/16x12 ins, 175 lbs. 2 l /ioz, 

Spruce . 9/16x13/16x12 ins, 175 lbs. 2 02. 

and Oregon, and with elm from Mich- 
igan and Indiana* In making these 
tests, says a correspondent of Aero- 
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nan tics, testing scales were used, the 
pieces supported at the ends with the 
load in the center. 

Elm has a rather interwoven grain 
and does not split easily, but warps out 
of shape when under a strain or when 
it is not stiffly braced* It is good for 
ribs, etc., as tacks do not split it* 

Spruce is very strong and stiff and 
does not easily warp* it will bend as 
much as elm without breaking, and 
springs back to shape again. It splits 
easily and will stand but little nailing* 
Holes for nails and bolts should be 
bored full size. 



Stairway for a Limited Space in a 
Barn 

The accompanying sketch shows 
how to construct a stairway in a bam 
of limited space. The stair stringers 
are hinged on an iron rod, while the 
cover is hinged with ordinary strap 
hinges. The cover closes the opening 
in the floor when the stairway is raised* 




Halfin-ced Cover and Stairway 



There are two cables connecting the 
lower end of the stair and the upper 
end of the cover and arc attached one 
to each stringer. The upper pulleys 
are of iron 9 in. in diameter, As it was 
found that the stairway was heavier 



than the cover a weight was attached 
to the cover for a balance* The weight 
consisted of a box filled with a suit- 
able amount of gravel.— Contributed 
by H Halvorsjcn, St. Arts gar, la* 



Telephone Line Broken Behind the 
Test Connector 

In testing out a telephone circuit the 
line was found to be open beyond the 




The Broken Line Could Net Fall 



first subscriber, and as two other cir^ 
cuits were repaired the same day, the 
breaks being caused by the sudden 
change to low temperature, the break 
was expected to be located by finding 
the wire down at some point between 
the first and second subscriber* says a 
correspondent of Telephony* The dis- 
tance of about one mile beyond the 
second subscriber was covered and the 
line apparently was in good condition. 
As none of the parties beyond the 
first subscriber could call the office* the 
line was more closely examined on the 
backward trip* This revealed the break 
to be in between a test clamp and a 
tie wire, as shown in the sketch. The 
second subscriber's drop, which was of 
insulated No* 12 wire* was wrapped 
around the insulator a few times, and 
held the line up one way, and the tie 
held it up the other, as shown. No 
slack was noticeable at all in the line, 
and the line was up in good shape* 



An Automatic Siphon 

This siphon is well adapted for the 
continual refilling of vessels, as it can 
never run empty and starts to work 
automatically as soon as the solution 
in the reservoir rises above the level 
of the mouth of the siphon* The essen- 
tial part of this siphon is shown from 
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A to E in the sketch. The upward pro- 
jecting parts can be shortened as re- 
quired. The opening at C causes the 
siphon to continue its action automati- 
cally, and also prevents the parts from 
running empty, A suitable length of 
pipe is shown at D, This siphon is 
especially adapted for decanting solu- 
tions from precipitates, mother liquors, 
slimy precipitates, etc., where the set- 
tling only takes place gradually. In 
such cases, the automatic siphon must 
be lowered gradually, as the settling 
of the suspended matter takes place. 
This device is of special advantage for 
such operations, because it enables the 
suction of the solution to take place 
from above, thus preventing disturb- 
ance of the precipitate. The siphon can 
also be used as an overflow. If the 




diameter of the automatic siphon cor- 
responds with that of the supply pipe, 
an overflowing of the collecting vessel 
is made impossible, as the siphon does 
not then require any further attention* 
When in action the siphon sucks air 
in at C. It is also possible to make an 
accurate mixture of solutions if the 
opening C is conveniently connected. 
If it is desired to hasten the flow of the 
solution* the opening C can be closed, 
and after the vessel lias become nearly 
empty, it can be reopened so as to pre- 
vent the siphon from running entirely 
empty. This can be regulated auto- 
matically by connecting the cock with 
a float In the tank. 



When filing turned work in a lathe 
cover the piece over with chalk and the 
part where the file touches can be seen. 



Home-Made Knife Sharpener 

Recently, J made a sharpener which 
is found to he excellent for carving or 
kitchen knives* The sharpener was 
made by grind- 
ing a half-round 
file smooth and 
to a sharp edge 
on both sides, 
similar to a bab- 
bitt scraper for 
scraping b a b- 
bitted shaft bear- 
ings, The sec- 
tion of the file is shown in Fig. 1, the 
edges being used to scrape the blade of 
the knife as shown in the sketch, big, 
2 . This will give a sharp, but some- 
what rough edge which is excellent for 
its purpose. The sharpener will cut 
good-sized chips from the knife blade, 
— Contributed by W, E. Morey, 
Chicago, 111, 



Extension Toot for Cutting Key ways 

This tool is especially adapted to 
cutting key ways in pulley castings and 
internal work of a similar kind. The 
tool may be used in a shaper in place 
of a regular tool-post. The round bar 
carrying the cutting tool can be set 
at any desired angle of offset for cut- 
ting the key way, and when the lock 
nut is tightened, the tool holder will 




be rigid for cutting the metal. The 
end of the round bar is filed flat so a 
wrench can be used when turning up 
file lock nut. As the cutting thrust is 
directly endways on the round bar, 
the spring of the metal is entirely 
avoided. — Contributed by Donald A* 
Hampson, Middletown, N. Y, 




243 



POPULAR MECHANICS 



How to Make a Blacksmith’s Rule 

The majority of blacksmiths use a 
wooden 3-ft, rule as u measure* A 
handy rule for hot iron, as well as for 
other purposes, can be made from a 
piece of bar iron, Vs hi, thick, in* 



wide and about 3 ft. long, The bar 
is forged in the shape shown in Fig, 1. 
Clean and polish the rnctal and cover 
with a thin coat of pa ratlin on one side, 
Mark or scratch through the wax coat- 
ing with a sharp-pointed awl or steel 
on 1/16, Vs, Vi and V'i-in* marks* Fill 
up the scratched places with a mixture 
of nitric acid and water and allow this 
to stand for several hours. Wash off 
the add with water and melt the 
wax and you will have a fine etched 
measu rc. 

A jointed rule can be etched in a 
similar way, as shown in Fig. 2. The 
pieces are put together with a loose 
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Steel Rule for Blacksmiths 



rivet. Three or more pieces can be put 
together in this manner forming a rod 
measure if desired. A rule of this 
kind should be made from iron or steel, 
1/16 in, thick and *54 in* wide,- — Con- 
tributed by James E* Noble, Toronto, 

Canada. 



How to Harness Mine Horses 

The method of harnessing mine 
horses for the hard coal mines in Penn- 
sylvania is shown in the accompany! ng 
illustration. This is handier than shafts, 
for if shafts are used, the driver must 
go to the bother of un- 
hitching Ids horse or 
mule even time he 
has to pull, says the 
A me rica n 14 la cksm ith . 
The harness is of the 
very heaviest that can 
be had* The traces 
are made of %-in. 
chain, about 7*4 ft. 
long, with a spreader 
of 3 Vi» ft The harness 
is like the common 
work harness. You 
take the trace in the 
middle or a few inches 
ahead of the middle 
and fasten it to the crupper; the front 
or short end is hooked to the harness 
and there is a tee on the other end of 
the trace that goes through the ring of 
the spreader* The accompanying en- 
graving shows a set of mine harness for 
one horse and for two or more horses 
in one team. 

There are no brakes on the cars and 
if they are lowered down an incline 
and the grade is too steep, they are 
braked by what is known as a 'TpraggY 
It is a piece of hard wood about IS in. 
long which the driver places in the 
wheel; if one is not enough, two are 
placed in, or as nmnv as arc needed. 
Wheels are slid in this manner so as 
to insure safety. The "spragg" is made 
out of hard wood and the ends are 
pointed so the runner can place it in 
the wheel while the car is in motion. 



A concise way of stating the value of 
exhaust steam* says Power, is that 
every 6 lb. of it is worth as much as 1 
lb. of coal, plus fireman's wages, plus 
interest and depreciation on boiler 
plant, plus 6 3b, of pure boiler feed 
water; that is, provided you want the 
steam for heating, drying or similar 

purposes. 
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Flags Become Saucer Shaped 



Longitudinal Crack through Center 



The Causes of Failures in Making Concrete Sidewalks 



Investigation has recently been made 
to determine the causes of failures in 
making concrete walks and, if possible, 
to deter in me whether or not the fault 
was with the materials used, the design 
of the walk, or with the workmanship. 
The tests show that these failures are 
seldom caused by the chemical action 
in the cement used, but are the result 
of poor work during construction and 
due in many cases to wrong designs for 
foundations and drainage. A great 
many walks are seen where the Hags 
have warped (Fig. 1), causing a sink in 
the middle that acts as a basin for hold- 
ing water after each rain. These flags 
will have no cracks, but the surface is 
similar to a saucer. In a report pre- 
sented to the Pennsylvania Company, 
the Engineer says that these warped 
flags occur both in walks of large area 
made up of a number of rows and in 
single- flag suburban walks, flanked by 




lawns, In the latter case, the warping 
of the flags transversely to the length 
of the street is generally greater than 
that along the street, and in addition, 
there is usually a longitudinal crack 
along tli e center of the walk, as shown 
in Fig. £, Suburban walks flanked on 
one side bv a terrace arc generally the 
worst. A great many walks are cracked 
at curved corner curbs, and at the ends 
of walks next to the curb. At cross 
streets, often flags in the middle of long 
walks buckle tip, as shown in Fig. 3. 
In many cases the expansion in the 
cement walk has either pushed the curb 
out of line, or broken it off entirely, as 
shown in Fig, 4. 

The usual method of laying concrete 
walks is to excavate the earth to 10 or 
12 in. below' the finished surface and 
pack a lied of cinders A or 8 in. deep in 
the bottom of the trench. A 3-in. con- 
crete walk is laid on top of the cinders 




Bulging from Expansion 



Curb Broken by Expansion 
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and a 1-in covering of cement is put on 
the surface. No additional drainage is 
provided. This results in the surface 
water entering the foundation of the 
walk through the lawns on either side, 
and at all the points between the flags* 
Very little of this moisture reaches the 
center of the flag and that part of the 
concrete at the sides and near the joints 
is filled with water* Freezing will 
cause a greater upheaval near the edges 
of the (lag than in the center, the Hag 
bearing only on the edges acts as a 
beam* The load, while not great, is 
applied continuously and simultaneous- 
ly, with changes in temperature, and 
finally causes a flow of the material, 
resulting in depression and permanent 
set. The 1-in. cement covering will 
readily bend without cracking. 

Another cause for warping is the dif- 
ference in the density of the concrete 
base and the top coat or wearing sur- 
face* This will cause a different ratio 
of expansion and contraction in the two 
parts. The concrete base also is quite 
porous and if water gets into the 
foundation, there is no doubt hut that 
this porous concrete will absorb con- 
siderable moisture which,, when freez- 
ing, will cause compressive stresses on 
the under side, thus wearing the flag* 

The most important tiling to be con- 
sidered is the sub-foundation and the 
drainage. In Fig, 5 is shown a cross 
section illustrating how to properly 
drain a sidewalk foundation. The curb 
is provided with broken stone founda- 
tion which acts as a drain and this is 
connected to the sidewalk foundation 
every So ft. with broken stone drain. 
If there is no provision made at the 
curb for drainage, it would be well to 



carry the same to sink holes made to 
get the water below the freezing line. 
The sub-foundation should have an 
even plane exactly parallel to the pro- 
posed top surface. There should be no 
low places where water might collect 
and could not be drained, Low places 
should be filled up with foundation 
material to an even surface* The sub- 
foundation should be rammed evenly in 
such a way as to get the same compact- 
ness at all points* Cinders are prefer- 
able for a foundation and are most fre- 
quently used. A cinder thickness of G 
in, is ample for a foundation* while this 
specification will vary from 4 to 12 in. 
in different cities* The foundation 
should have a thorough wetting just 
before the concrete is laid, as dry 
cinders will absorb some of the water 
from the mixture, and cause an inferior 
concrete. 

The proportions used in mixing con- 
crete arc 1 of cement, 2 V ■> sand and 5 of 
gravel or crushed stone* A slight 
change is all that will be necessary to 
the foregoing proportions, to meet the 
condition in local sands and gravels* 
The mixture should contain more water 
than generally used and thoroughly 
mixed, as well-mixed concrete is more 
dense than poorly mixed, and requires 
less tamping. If the cinder bed is not 
thoroughly compacted* the blows from 
tamping the concrete will force it up 
in another place. This is why the 
cinder bed should be well tamped, and 
the concrete mixed to have such a con- 
stituency as to reduce the amount of 
tamping. The concrete base should be 
3 or more inches thick varying with 
the amount of traffic. 

The top or wearing coat should be 
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Fig, &* Drainage Construction for Concrete Sidewalks 
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almost the same mixture as the base, 
that is, if the base is mixed l t 2 \£> and 
5, then the wearing surface should be 
1 of cement* and 2 ^ sand. The pro- 
portion of one to one is too rich. The 
expansion of the neat cement is about 
three times as much for 1 to 3 mixture, 
and, therefore, it seems reasonable to 
assume that a 1 to 1 mixture used for 
the wearing surface will have a greater 
expansion and contraction than the 
base which is 1 to 3, and to attribute 
some of the warping to this cause. 

When making the first walks of con- 
crete, the mixture was placed in forms, 
outlining the alternate blocks, and when 
these had set the remaining spaces 
were filled in. This made positive 
joints and prevented the breaking of 
the flags in settlement The draw- 
back in laying alternate blocks was 
that the blocks could not be made in a 
true plane, also the increased cost and 
time required. 

Various methods are adopted to 
make the joints, but the best way is to 
have a tool so shaped as to make the 
top edges of the groove firm, smooth, 
and slightly round, and should have 
such a length to cut entirely through 
ihe top coat and the concrete base. 
This will allow a continuous course of 
walk to be laid and cut up in blocks 
when complete. The size of the blocks 
should be limited to about 6 by fi ft. 

To take care of the expansion in long 
walks, it is w r ell to provide extra joints 
in addition to the block joints, from 1 
to 1 V 2 in. wide, about every 100 ft. 
This width joint should be made next 
to the curb at cross streets, and along 
the curb where the sidewalks are very 
wide and have curved corners. These 
joints can be filled with sand, but pitch 
and asphalt is better, as this will pre- 
vent moisture from reaching the cinder 
bed. 



The amount of gasoline to run an 
automobile a certain distance may be 
determined as follows: One gallon of 
gasoline will run a one-cylinder 30 
miles; two-cylinder, 20 miles; four- 
cylinder, 15 miles and a six-cylinder 
car, 10 miles. 



Fusing and Welding by Gas and Air 

The welding and melting of metals 
by the use of the blowpipe flame has 




Melting Metal under Water 



opened up a new field for the manu- 
facturer. Another inventor has con- 
structed a torch with which ilium mat- 
ing gas and air is used to practically 
duplicate the results obtained by the 
oxy-hydrogcn or oxy-acetylene flames. 
The blowpipe is made in numerous 
sizes for the various kinds of work. 
The flame from the blowpipe made for 
jewelers does not produce a flame any 
larger than the size of a match* while 
any size may be used for larger work. 
One of the most remarkable features 
of this blowpipe is that it will melt 
metals while they are under water. The 
flame parts the water and will melt at 
that point only, the other surfaces be- 
ing covered with w-ater. 



Small Tapping Machine 

The tapping of small holes in several 
thousand pieces of brass made it nec- 
essary to have a special tapping ma- 
chine constructed for quick operation. 
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The holes were drilled with about %- 
in. drill, Vi in P deep. A machine was so 
constructed as to drive the tap by fric- 
tion caused by pressure on the main 




shaft. The device consisted of pillow 
post bearing^, A and B t with a shaft, C, 
which carries the chuck, N. Two pul- 
leys. F and G, were so constructed as 
to have their inside surfaces conical 
to match a cone-shaped disk, I). The 
pulleys run loose on the shaft while the 
disk is fastened with a screw, E. 
Washers, H and I, are placed on the 
shaft to make a seat for the pulley 
flanges. The action of this device is 
apparent when the pulleys arc belted 
to run in opposite directions. 

A slight push on the end of the top 
will cause the cone disk to be propelled 
by the pulley G, thus turning the tap 
into the hole and culling the threads; 
and a pull on the piece being tapped 
causes the reverse action, the cone disk 
clutching the pulley F, which runs the 
opposite direction, turning the tap out 
as the shaft revolves backward. — Con- 
tributed bv C. G, Smith, Brooklyn, 
N. Y, 



Heating Water with an Electric Iron 

A young couple while moving found 
that when meal time came they had 
no way to heat water. There was no 




stove in place or gas that could he used, 
so after some thinking the head of the 



house dug up a sheet of tin and with 
a pair of shears he cut the tin in the 
shape shown in Pig. 1 and bent the 
sides up on the dotted lines. Their 
electric iron was taken from a box of 
kitchen utensils and set inverted on 
this improvised stand. The plug was 
turned into a nearby electric socket, the 
switch turned on and a quart measure 
full of water set on the bottom of the 
iron. In ten minutes they had enough 
boiling water to make a cup of tea. 
— Contributed by J. II. Crawford, 
Schenectady, N. Y. 



How to Wedge a Hammer Handle 

One of the most annoying things for 
the mechanic is to have a hammer 
head loose on the handle. A wood or 
iron wedge driven into the end of the 
handle will soon become loose and drop 
out leaving the hammer in a worse 




Hald-Tipht Wfldge for a Hammer 



condition than before. Take an or- 
dinary washer that will pass freely 
through the eye of the hammer and 
grind a wedge-shaped piece, as shown 
in the illustration. This is driven into 
the wood as an ordinary wedge would 
he driven. The tightness of the fit will 
swell out the wood into the hole of the 
washer, which makes it impossible for 
the washer to come out. A hammer 
and handle supplied with such a 
washer wedge has been in constant use 
for 8 years without any signs of com- 
ing loose. — Contributed by Joseph 
Weaner, Plainfield, N. j. 



Tarnished zinc nameplates may he 
cleaned with 1 part sulphuric acid to 
12 parts water. Rub well with a rag 
and wash with clean water. 
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How to Make a Sailing Canoe 

Editor's Note. — Whiles uood many would hko to build a canvas boat, and in some waters such a boat will answer 
the purpose well, yet we would not advise its use. as t lie cloth is liable to be loin on sna^s. 

The materials necessary for the con- from a point 4 ft from each end to 1 in. 

strnction of a sailing canoe as ill us- at the ends. Both ends are mortised, 

trated in the engraving are as follows: one 6 in. for the stern piece, and the 




Completed Sailing Canoe 



£$3 



1 kt'daoti, I in. by S iti. by lii ft., selected pine. 

34 rib-bands, l in. square by Ifi ft. clear pine. 

2 gunwales. 1 in. by 2 in. by 10 ft. 

1 piece for forms nrrt bow pieces, 1 in, by 12 in. bj 
10 ft. 

4 out wales, % in. by 1! in. by 1$ ft, 

1 piece a in. wide am! 12 ft- long for cockpit frame. 

I piece, 2 in, wide and 12 ft. long, for center deck 
braces, 

II yd. of lJ^S-yd. wide l2-oi, ducking. 

R yiJ, of 1-yci, wide unbleached muslin., 

00 ft. of rope, 

1 mast. U ft. long. 

Paint, screws and cleats. 

The keelson, Fig. 1, is 14 ft. long, 8 
in. wide in the center and tapered down 



other, 12 in, for the bow. Be sure to 
get the bow and stern pieces directly 
in the middle of the keelson and at 
right angles with the top edge. The 
stern and bow pieces are cut as shown 
in Fig, 2 and braced with an iron band 
% in. thick and % in. wide drilled and 
fastened with screws. 

Two forms are made as shown in 
Figs. 3 and 4, the smaller is placed 3 
ft. from the bow and the large one, 7 
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ft, 3 iji, from the stern. The larger 
mould is used temporarily while mak- 
ing the boat, and is removed after the 
libs are in place. The gunwales are 
now placed over the forms and in the 
notches shown t and fastened with 
screws, and, after cutting the ends to 
fit the bow and stern pieces, they are 
fastened with bolts put through the 
th ree pieces. The sharp edges on one 
side of each rib-hand arc removed and 
seven of them fastened with screws to 
each side of the moulds, spacing them 
on the large mould 4 in. apart. The 
ribs are made of 28 good barrel hoops 



which should lie well soaked in water 
fur several hours before bending them 
in shape. These are put in 6 in, apart 
and arc fastened to the rib-bands with 
%-in, wood screws. The ribs should be 
put in straight ami true to keep them 
from pulling the rib-bands out of shape. 
After the ribs are in place and fastened 
to the rib-hands, gunwales and keelson, 
put on the out wale strips and fasten 
them to the gunwales between every 
rib with iVl’-in. screws* 

Before making the deck, a block for 
the mast to rest in must be made and 
fastened to the keelson. This block, 
Fig. f>, is a cube having sides G in. 
square and is kept from splitting by an 
iron band tightly fitted around the out- 
side, The block is fastened to the keel- 



son, 3Y^ ft. from the bow, with bolts 
through countersunk holes from the 
under side. 

There are three deck braces made 
as shown in Figs. (\ 7 and S. Braces, 
Figs. G and 7. form the ends of the cock- 
pit which is 20 in* wide* A (i-in, board 
is fitted into the mortises shown in 
these pieces; a center piece is fitted in 
tli e other mortises, The oilier deck 
braces slope down from the center piece 
and are placed G in. apart. They are I 
in square and are mortised into the 
center piece and fastened to the gun- 
wales with screws. The main deck 



braces are fastened to the gunwales 
with 4-in* comer braces and to the 
center piece with 2-in. corner braces. 
The mast hole on the deck is- made as 
follows; Secure a niece of twine 1 in, 
thick, G in, wide and 3 ft* long. Cut 
ill is in halves and mortise for the cen- 
ter piece in the two halves and fasten 
to the gunwales A block of pine, 4 in. 
thick and 12 in. long, is cut to fit under 
the top hoards. Fig, ft, and fastened to 
them with bolts. With an expansive 
bit bore a hole 3 in. in diameter through 
the block* Be sure to get the block and 
hole directly over the block that is 
fastened to the keelson, Put on a coat 
of boiled linseed oil all over the frame 
before proceeding farther. 

Putting on the canvas may be a diffi- 
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cult piece of work to do, yet if the fol- 
lowing simple directions are followed 
out no trouble will be encountered. 
The ll-yd length of canvas is cut in 
the center, doubled, and a seam made 
joining the two pieces together. Pill 
the seam with thick paint and tack it 
down with copper tacks along the cen- 
ter of the keelson. When this is well 
tacked commence stretching and pull- 
ing the canvas in the middle of the gun- 
wales so as to make it as even and 
tight as possible and work toward each 
end. tacking the canvas as it is 
stretched to the outside of the gunwale. 
Seam the canvas along the stern and 
bow pieces as was done on the keelson. 
The deck is not so hard to do, but be 
careful to get the canvas tight and 
even. A searn should be made along 
the center piece. The trimming is wood, 
% in. thick and ^ in. wide. A strip 
of this is nailed along the center piece 
over the canvas. The out wales are 
nailed on over the canvas, A piece of 
oak, I in. thick 1 % in. wide and 14 in. 
long, is fastened with screws over the 
canvas on the stern piece ; also, a piece 
y 4 in* thick, 1 in. wide and 24 in* long 
is well soaked in water, bent to the 
right shape and fastened over the can- 
vas on the bow. 

The rudder is made as shown in Fig. 
10 with a movable handle* A strip 1 
in. thick by 2 in* wide, is bolted to the 
keelson over the canvas for the outer 
keel* The keel. Fig* 11, is H in. wide 
at one end and 12 in* at the other, which 
is fastened to the outer keel with bolts 
having thumb nuts. The mast can be 
made of a young spruce tree having a 
diameter of 3 in, at the base with suffi- 
cient height to make it 9 ft. long. The 
canoe is driven by a lanteen sail and 
two curtain poles, each 1 in. in diame- 
ter and 10 ft. long, are used for the 
boom and gall, which arc held together 
with two pieces of iron bent as shown 
in Fig. 13. The sail is a triangle, 9% 
by 9% bv 8% ft, which is held to the 
boom and gaff by cord lacings run 
through eyelets inserted in the muslin. 
The eyelets are of brass placed 4 in. 
apart in the muslin. The mast has two 
side and one front stay, each fitted with 



a turnbuckle for tightening, A pulley 
is placed at the top and bottom of the 
mast for the lift rope. The sail is held 
to the mast by an iron ring and the lift 
rope at the top of the mast. The boom 
rope is held in the hand and several 
cleats should be placed in the cockpit 
for convenience* A chock is placed at 
the bow for tying up to piers* Several 
coats of good paint complete the boat. 
—Contributed by O. E. Tronnes, Wil- 
mette, III* 



A Home-Made Hand Vise 

A very useful little hand vise can 
easily be made from a hinge and a 
bolt carrying a wing nut. Get a fast 



Hand Vise Made from a Hinge 

joint hinge about 2 in* or more long 
and a bolt about *4 in. long that will 
fit the holes in the hinge* Put the bolt 
through the middle hole of the hinge 
and replace the nut as shown in the 
drawing* With this device any small 
object may be firmly held by simply 
placing it between the sides of the 
hinge and tightening the nut, 



Proper Design for a Bird House 

This bird house was designed and 
built to make a home for the American 
martin. The house will accommodate 
20 families. AH the holes are arranged 

so they will not 
be open to the 
cold winds from 
the north which 
often kill t h e 
birds w h i c li 
come in the early 
spring* Around 
each opening Is 
an extra ring of 
wood to make a 
longer passage which assists the 
martin inside in fighting off the Eng- 
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lish sparrow who tries to drive him 
out. The holes are made oval to al- 
low all the little ones to get their heads 
out for fresh air. The long overhang- 
ing eaves protect the little birds from 
the hot summer sun. 

The rooms are made up with parti- 
tions on the inside so each opening 
will have a room. The inside of the 
rooms should he stained black. 



Boomerangs and How to Make Them 

A boomerang is a weapon invented 
and used by the native Australians* 
who seemed to have the least intelli- 
gence of any race of mankind. The 




boomerang is a curved stick of hard- 
wood, Fig. 1 T about 5/16 in, thick, 2 *4 
in. wide and 2 ft. long, flat on one side, 
with the ends and the other side round- 
ing. One end of the stick is grasped 
in one hand with t fie convex edge for- 
ward and the Hat side up and thrown 
upward. After going some distance 
and ascending slowly to a great height 
in the air with a quick rotary motion, 
it suddenly returns in an elliptical orbit 
to a spot near the starting point, [f 
thrown down on the ground the boom- 
erang rebounds in a straight line, pur- 
suing a ricochet motion until the object 
is struck at which it was thrown. 

Two other types of boomerangs arc 



illustrated herewith and they can be 
made as described. The materials 
necessary for the T-shaped boomerang 
are: One piece of hard maple 5/1G in* 
thick, 2 Vi in. wide, and 3 ft. long; five 
y< 2 r in* flat-headed screws. Cut the 
piece of hard maple into two pieces, 
one IP/^ in, and the other 18 in. long. 
The corners arc cut from these pieces 
as shown in Fig, 2 t taking care to cut 
exactly the same amount from each 
corner, Bevel both sides of the pieces, 
making the edges very thin so they 
will cut the air better. Find the exact 
center of the long piece and make a 
line lVi in. on each side of the center 
and fasten the short length between 
the lines with the screws as shown in 
Fig* 3* 1 he short piece should be 

fastened perfectly square and at right 
angles to the long one. 

The materials necessary for the 
cross-shaped boomerang are one piece 
hard maple 5/16 in, thick, 2 in. wide 
and 30 in. long and five %-in. fiat- 
headed screws. Cut the maple into 
two 1 4-iu. pieces and plane the edges 
of these pieces so the ends will be 114 
in. wide, as shown in Fig. 4. Bevel 
these pieces the same as the ones for 
the T-shaped boomerang. The two 
pieces are fastened together as shown 
in Fig. 5. All of the boomerangs when 
completed should be given several 
coats of linseed oil and thoroughly 
dried* This will keep the wood from 
absorbing water and becoming heavy. 
The last two boomerangs arc thrown 
in a similar way to the first one, ex- 
cept that one of the pieces is grasped 
in the hand and the throw given with 
a quick underhand motion, A little 
practice is all that is necessary for one 
to become skillful in throwing them. — - 
Contributed by O. E. Tronnes, Wil- 
mette, III. 



How to Make Water Wings 

Purchase a piece of unbleached mus- 
lin, 1 yd* square, Take this and fold it 
over once, forming a double piece 1^4 
ft, wide and 3 ft, long. Make a double 
stitch all around the edge, leaving a 
small opening at one corner. Insert 
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a piece of tape at this corner to he used 
for tying" around the opening when the 
bag is blown up. The bag is then 
turned inside out, soaked with water 
and blown up. An occasional wetting 

How to Make 

The outside case of this instrument is 
made of wood taken from old cigar 
boxes with the exception of the back. 

If carefully and neatly made, the fin- 
ished instrument will be very satis- 
factory, The measurements here given 
need not be strictly followed out, but 
can be governed by circumstances. 
The case should first be made and var- 
nished and while this is drying, the 
mechanical parts can be put together. 



all over will prevent it from leaking. 
As these wings arc very large they will 
prevent the swimmer from sinking.— 
Contributed by W. C. Bliss, St, Louis, 
Mo. 



an Ammeter 

turned into each three-cornered piece. 

The front, which is a piece 5*4 hi. 
wide and (i Y% in. long, has a circular 
opening cut near the top through 
which the graduated scale may be 
seen. This front is centered and fast- 
ened the same as the back, and the four 
outside edges, as well as the edges 
around the opening, are rounded. The 
whole case can now be cleaned and 
stained with a light mahogany stain, 




Details of an Ammeter 



The hack is a board % in. thick, (>*4 
in. wide and 5% in, long. The outer 
edges of this board are chamfered. 
The other parts of the case are made 
from the cigar box wood which should 
be well sandpapered to remove the 
labels. The sides arc 3*4 in. wide and 
5 in. long; the top and bottom, 3 Vi in. 
wide and 4*4 in. long. Glue a three- 
cornered piece, A, Fig. 1, at each end 
on the surface that is to be the in- 
side of the top and bottom pieces. 
After the glue is set T Fasten the sides to 
the pieces with glue, and take care that 
the pieces are all square. When the 
glue is set, this square box is well 
sandpapered, then centered, and fast- 
ened to the hack with small screws 



and varnished. Cut another piece of 
board, B, Figs, 2 and ,‘j, to just fit in- 
side the case and rest on the ends of 
the three-cornered pieces, A, and glue 
to ibis board two smaller pieces, C, 3 
in. square, with the grain of the wood 
in alternate directions to prevent warp- 
ing. Alt of these pieces are made of 
the cigar box wood. Another piece, 
D, % in, thick and 3 in. square, is 
placed on the other pieces and a U- 
shaped opening 1% in, wide and 2*4 
in. high sawed out from all of the 
pieces as shown. Hie piece D is at- 
tached to the pieces C with Four %-iru 
pieces 2% in, long. 

A magnet is made from a soft piece 
of iron, E. about % in. thick, 1*4 in. 
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wide and 2 % in* long. Solder across 
each end of the iron a piece of brass 
wire* F, and make a turn in each end 
of the wires, forming an eye for a 
screw. These wires are about %y% in. 
long. Wind three layers of about No, 
11 double cotton-covered copper wire 
on the soft iron and leave about 5 or 
6 in, of each end unwound for connec- 
tions. 

The pointer is made as shown in 
Fig. 5 from 1/1 (bin, brass wire filed to 
make a point at both ends for a spindle* 
About V s in, from each end of this wire 
are soldered two smaller brass wires 
which in turn are soldered to a strip 
of light tin Uj in. wide and 2% in. long. 
The lower edge of this tin should be 
about % in* from the spindle. The 
pointer is soldered to the spindle % 
in r from one end* All of these parts 
should be brass with the exception of 
the strip of tin* Another strip of tin, 
the same size as the first, is soldered to 
two brass wires as shown in Fig. 4* 
These wires should be about 1 in, long* 

The spindle of the pointer swings 
freely between two bars of brass, G, 
1/16 in. thick, *4 in, wide and 2 l /U in* 
long* A small hole is countersunk in 
one of the bars to receive one end of 
the spindle and a hole % in. in diameter 
is drilled in the other and a thumb nut 
taken from the binding-post of an old 
battery soldered over the hole so the 
screw will pass through when turned 
into the nut* The end of the screw is 
countersunk to receive the other end 
of the spindle* A lock nut is necessary 
to fasten the screw when proper ad- 
justment is secured, A hole is drilled 
in both ends of the bars for screws to 
fasten them in place. The bar with 
the adjusting screw is fastened on the 
back so it can be readily adjusted 
through the hole M, bored in the back. 
The pointer is bent so it will pass 
through the U-shaped cut-out and up 
back of the board B. A brass pin is 
driven in the board B to hold the 
pointer from dropping down too far 
to the left* Place the tin* Fig. 4, so it 
will just clear the tin. Fig. 3, and fasten 
in place. "Flic magnet is next p laced 
with the ends of the coil to the back 



and the top just clearing the tin strips. 
Two binding screws are fitted to the 
bottom of the back and connected to 
the extending wires from the coil. 

The instrument is now ready for cal- 
ibrating. This is done by connecting 
it in series with another standard am- 
meter which has the scale marked in 
known quantities. In this series is 
also connected a variable resistance 
and a battery or some other source of 
current supply. The resistance is now 
adjusted to show .5 ampere on the 
standard ammeter and the position of 
the pointer marked on the scale. 
Change your resistance to all points 
and make the numbers until the entire 
scale is complete* 

W hen the current flows through the 
coil, the two tinned strips of metal are 
magnetized, and being magnetized by 
tli e same lines of force they are both 
of the same polarity* Like poles repel 
each other, and as the part Fig* 4 is 
not movable, the part carrying the 
pointer moves away. The stronger the 
current, the greater the magnetism of 
the metal strips, and the farther apart 
they will be forced, showing a greater 
defection of the pointer*— Contributed 
by George Heimroth, Richmond Hill, 
L. L 



How to Make an Equatorial 

Condensed from artitEo contributed byj r K. Chaymaii, 
F* ft. A, S* Aufitwick Hall* W* Yorkshire, England 

This star finder can easily be made 
by anyone who can use a few tools as 
the parts arc all wood and the only 
lathe work necessary is the turned 
shoulder on the polar axis and this 
could be dressed and sandpapered true 
enough for the purpose. The base is 
a board 5 in. wide and J) in. long which 
is fitted with an ordinary wood screw 
in each corner for leveling. Two side 
pieces cut with an angle equal to the 
colatitude of the place are nailed to the 
base and on top of them is fastened 
another board on which is marked the 
hour circle as shown. The end of the 
polar axis B, that has the end turned 
with a shoulder, is fitted in a hole bored 
in the center of the hour circle. The 
polar axis B is secured to the board 




POPULAR MECHANICS 



with a wooden collar and a pin under- 
neath, The upper end of the polar axis 
is fitted with a *4-in, hoard, C t hr. 
in diameter, A thin compass card 
divided into degrees is fitted on the 
edge of this disk for the declination 
circle. 

The hour circle A is half of a sim- 
ilar card with the hour marks divided 
into 2U minutes. An index pointer is 
fastened to the base of the polar axis* 
A pointer 12 in. long is fastened with a 
small boll to the center of the declin- 
ation circle. A small opening Is made 
in the pointer into which an ordinary 
needle is inserted. This needle is ad- 
justed to the degree to set the pointer 
in declination and when set, the pointer 
is damped with the bolt at the center. 
A brass tube having a ^4-in. hole is 
fastened to the pointer* 

The first thing to do is to get a true 
N and S meridian mark, This can he 
approximately obtained by a good 
compass, and allowance made for the 
magnetic declination at your own 
place. Secure a slab of stone or some 
other solid flat surface, level this and 
have it firmly fixed facing due south 
with a line drawn through the center 
and put the equatorial on the surface 
with XII on the south end of the line. 
Then set the pointer D to the declin- 
ation of the object, say Venus at the 
date of observation. You now want 
to know if this planet is east or west of 
your meridian at the time of observa- 
tion. The following formula will show 
how this may be found. To find a ce- 
lestial object by equatorial : Find the 
planet Verms May 21, 1 8B 1 * at 9 hr. 10 
min* A. M. Subtract right ascension 
of planet from the time shown by the 
clock, thus: 

hr. min. sec. 

G lir. 10 mfn. shows nicnn sidcnaU*. 1 0 0 

Add J2 hrs 12 0 0 

13 0 0 

Rijflit ascension of Venus* ,..*...„* * - 30 0 

Set Jiour circle to before meridian, .10 50 ft 

Again 

hr. min, sec. 

At 3 hr. SO man. -mean dock 
shows . ... .... 5 20 0 sidcrial 

Rijlht ascension of Venus. .2 10 ft 

Set hour circle to, *.*,,». , 3 10 0 afternoon 

Rooks may be found in libraries that 
will give the right ascension and dec- 



lination of most of the heavenly bodies. 

The foregoing tables assume that 
you have a clock rated to sidcrial time, 




Home-Made Equatorial 



but this is not absolutely necessary. If 
you can obtain the planet's declination 
on the day of observation and ascertain 
when it is due south, all you have to do 
is to set the pointer D by the needle 
point and note whether Venus has 
passed your meridian or not and set 
your hour index, There will be no dif- 
ficulty in picking up Venus even in 
bright sunlight when the plant is vis- 
ible to the naked eye, 



Electric Light Turned On and Off from 
Different Places 

How nice it would be to have an 
electric light at the turn in a stairway, 
or at the top that could be turned on 
before starting up the stair and on 
reaching the top turned out, and vice 




The Wiring Diagram 
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versa when corning down. The wiring 
diagram as shown in the illustration 
will make this a pleasant reality. This 
wiring may be applied in numerous 
like instances. The electric globe may 
be located at any desired place and the 
two point switches are connected in 
series with the source of current as 
shown in the sketch. The light may he 
turned on or off at either one of the 
switches. — Contributed by Robert W. 
Hall, New Haven, Conn. 



How to Make a Bunsen Cell 

This kind of a cell produces a high 
e. m. f. owing to the low internal resist- 
ance. Procure a glass jar such as used 
few a gravity battery, or, if one of these 
cannot be had, get a glazed vessel of 
similar construction. Take a piece of 
sheet zinc large enough so that when 
it is rolled up in the shape of a cylinder 
it will clear the edge of the jar by about 
3.4 in. Solder a wire or binding-post 
to the edge of the cylinder for a con- 
nection, Secure a small unglazed vessel 




Optical Illusion- — Can you t-ell which cl these 
three figures is lh.e tallest? Make a guwg, and 
then verify its correctness by measurement. 




to fit inside of the zinc, or such a recep- 
tacle as used in a sal ammoniac cell, 
and fill it with a strong solution of 
nitric acid. Fill the outer jar with a 
solution of Ifi parts water and 5 parts 
sulphuric acid. The connections are 
made from the zinc and carbon. 



One Way to Cook Fish 

One of the best anti easiest ways of 
cooking fish while out camping is told 
by a correspondent of Forest and 
Stream. A fire is built the size for the 
amount of food to be cooked and the 
wood allowed to burn down to a glow- 
ing mass of coals and ashes. Wash and 
season your fish well and then wrap 
them up in clean, fresh grass, leaves or 
bark. Then, after scraping away the 
greater part of the coals, put the fish 
among the ashes, cover up with the 
same, and heap the glowing coals on 
top. The fish cooks quickly — 15 or 20 
minutes — according to their size, 

Jf you eat fish or game cooked after 
this fashion you will agree that it can- 
not be beaten by any method known to 
camp culinary savants. Clay also an- 
swers the purpose of protecting the 
fish or game from the fire if 110 other 
material is at hand, and for anything 
that requires more time for cooking 
it makes the best covering. Wet paper 
will answer, especially for cooking fish, 

A successful method of hardening 
copper is to add 1 lb. of alum and 4 oz, 
arsenic to every 30 lb. of melted copper 
and stir for 10 minutes. 
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RECENT PATENTS 

ROCKER CHURN. — Figure 1 shows an intcpL-^tii-K 
butter churn that is rotated or whirled by genlly 
rocking its support. The churn receptacle rests upon 
straps which are fastened Lo the ends nE the rockers. 
The rockers are made in collapsible sections hinged 
together. The weight of the box on the straps fur- 
tiishcs a continual tension which cause:- the box lo 
whirl t !5 the frame rocks. The person churning call 
sit beside the churn, or work in different parts of the 
room while the huttcr is being made, it only heir# 
necessary to rock it when its motion begins to cease. 



UMBRELLA SUPPORTER, — Mail carriers and 
OlEicr workers whn require the use of both hands in 
llicjr tafk while compelled to he out in all kinds, of 
weather will find the umbrella holder in Fig. 2 of in- 
tcresb ft is composed of a handle grip attached to a 
breast plate, the latter being held in position hy straps 
which pass over the shoulders and across the back. 
The umbrella handle is slipped through the urip and 
made fast, after which the carrier need pay no at 
tenllou to it. 

FAN DRIVEN BY ROCKING-CHAIR MOVE- 
MENT. — One of the most ingenious fan arrange men 
recently patented is sbu-un in Fig. "b It is attached 
to a rocking chair ns illustrated and provides ,a cur* 
rent of cool air without any more exertion than 
required in ordinary rocking in a chair. 

DEVICE TURNS DOWN ELECTRIC LIGHTS. 

— .To make possible the turning down of electric 
Ugh is somewhat in the same manner that lamp and 
pas fla tnes are turned lower, special electric lamps 
were invented and met with success, but Fig. 4 is 
not a special lamp but h special socket which pro- 
duces the same result. It consists of a lamp socket 
which lias a miniature rheostat, and it will screw into 
any ordinary electric light socket in she same manner 
a* a lamp, the lamp being in turn screwed into it. It 
has four changes, “full, “dins," “very low/* and 
“out" 

PRACTICE PIANO KEYBOARD, — The inven- 
tion illustrated in Fig. ,1 will interest almost anyone, 
but especially those who art cliff dwellers in modern 
apartment houses. It is. a practice keyboard cm which 
be cri niters may go through the exercises required to 
mnkr the lingers Supple without at the same time 
making nerve-racking unmusical sounds. 

TO PRODUCE REINFORCED PULP BOARD. 
—The machine shown in Fig. ll is designed lo manu- 
facture rein forced pulp hoard. The reinforcing fabric 
is rmt through the rollers on an endless belt. This 
reinforcing material unrolls from the holder shown be- 
tween [he two funnels in the drawing. The pulp is 
fed onto the reinforcing fabric by one piper, and from 
the miser rmta ilir belt that carries both fabric and 
pulp l h rough tin-:- rollers, thus providing the reinforce- 
ment with a coaling of pulp on both aides by the one 
operation. 

UTILIZING WATER POWER ON AN IS- 
LAND. — Figure 7 shows menus of utilising the power 
id a river by means of waterways run through the 
central part of an island. The power house and 
water wheels arc at [lie head of the island and the 
water, passing through Hie wheels is carried to the 
cml of the island in pipes, where it flows into the 
river again, 

COMFORTABLE SAFEGUARDS FOR ROOF- 
ERS. — The sandals and saddles shown in Fig. & are 
designed for the safeguarding and comfort of roof- 
workers. The sandals are strapped to the ankles and 
have i'2 case-hardened i Joints in each sole, making the 
securing of a substantial firming on a slanting Tonf 
quite simple The saddle is held in position On either 
hip by a belt, and also has sled points to engage with 
the Ti.iH.jf and huld the worker in position. 



SEWING-MACHINE APRON.— The sewmg-ma 
chine apron illustrated in Fig. fl in :i useful attach- 
ment for the purposes desired. One end fastened 
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RECENT PATENTS 

to the top of Ihe machine stand and the othef has a 
hand in fasten around the waist. Scissors and other 
sewing implements as well as the material being 
worked upon arc placed upon it. They could not be 
held in the tap because of the continuous movement 
of the [{mbs in running the machine. 

ELECTRIC MOUSE TRAP.— Figure 10, winch 
shows what appears to be an ordinary electric pong, 
is in reality an electric rodent trap. On top of it is 
a receptacle in which cheese or olher rodent dainties 
arc placed. The bell in electrically charged and the 
animal is electrocuted (he moment it steps upon it. 

SUPPORT ON WHICH TO PILE BARRELS.— 

A removable support to l>e placed between the cuter 
ends oF cods of barrels nF alternate tic r5 in a pile is 
illustrated in Fig. II. Piled in ibis way, every other 
tier overlapping and being held up by a support, the 
bilge of the barrels docs not interfere with the even* 
ness and steadiness of the pile. 

HITTING BULLSEYE STARTS THE CAR.— 

A new and interesting target device For shooting 
galleries is shown in Pig, 12, An endless track is 
arranged upon a platform and back of it is a target. 
The track is electrically connected and when the 
tnillgeyc is hit, the circuit is closed* causing the car 
to run once around it. 



HANDHOLD FOR BATHTUB RIMS.— Many 

accidents caused by slipping on the smooth bottom 
of a b.athtulv while bathing have inspired an inventor 
to design ihc handhold for bathtub rims shown in 
Fig. Id, It is made of rubber and can be clamped 
to the rim of any tub+ 

GOLF PRACTICE NET.— Figure 14 is a device 
for practice in the game ol gulf, 3t coimjfisuH, a 
pivoted frame from which a net is hung. The halls 
are knocked into the net, falling info one of the 
three pockets or past them into the bottom. 

NAPKIN HOLDER FOR CHILDREN.— The 

hoop attachment shown in Fig. I ft ts a napkin holder. 
It slips around the neck of the child, and one edge 
of ihc napkin is held between the rim and the strip 
which engages with it. 

SANITARY DOG KENNEL,— Dog kennels of the 
ordinary kind arc somewhat difficult to keep clean, 
therefore the one illustrated in Fig. Iti has been de* 
signed. It is divided into two suet suns which are 
hinged at the rear end and close very tightly. All 
that is necessary to clean the kennel is to iift the 
upper section hack, temove the bedding* brush out 
the sides, and refill with dean straw, 

STRETCHER-SACK FOR SHI BB OARD OR 
LAND. — The stretcher-sack shown in Fig, IT, 
although not unlike several others used on shipboard* 
is interesting- It is comprised of a gas-pipe frame to 
which a canvas bag is hound in the manner shown 
The injured person is placed on the stretcher and 
laced up in the canvas, after which he cati be lowered 
or raided at any angle without additional injury; ® r 
discomfort. Binding hands and splints arc provided 
by which both the arms and legs can be separately 
bound to ihc canvas bottom. A combined pillow and 
pocket form one end of the canvas body ol the 
stretcher. 

APPARATUS FOR STEERING VESSELS. — 
Figure 1 H shows a new idea in rudders for (he steer* 
ing of boats. It consists of a n Limber of blades spi- 
rally arranged upon a horizontal rotary shaft and 
having 3 pitch sufficient to exert enough force against 
the Water to swing the vessel cither way* according 
to the direction in which the shaft rotated. It i$ 
driven by an electric motor, and the idea is to elimi- 
nate the resistance to speed that is caused by an 
ordinary rudder* which* of course, must have a re- 
tarding tendency i® be efficient. 
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Build Your Own Boat and Save Two-Thirds 



^NYONE can put together my knock-down boats or build a boat from rough lumber, by using my exact ske 
minted paper patterns and illustrated instruction sheets. 1 can sell you a boat for about one-third what a 
factory would charge* 

Send Today For My New 1909 Catalog (No. 22) 



Which shows over 100 new 
models, each embracing ail 
the requirements of thethnr- 
ougbly up-to-date pleasure 
boat — everything from a 
paddling canoe to a large 
cruiser. 




Right today there are 
more boats being built by 
my system than in all the 
boat factories put together, 
and mostly by inexperi- 
enced men and boys* 





My erwzines are 
best described in 
Catalog No- 22, 
which also elves 
a com bination 
discount when 
your order in- 
cludes e n h I ne 
and K.-D* frame. 



My catalog quotes prices on knock-down frames, patterns, 
complete knock-down boats, motors, boat hardware and fittings, 
knock-down boat-houses, and completed boats ready to run. 

I can supply you with the framework for your boat, shaped 
and machined, every piece fitted ready to put together, for less 
money than most lumber dealers would charge you for suitable 
rough lumber. Patterns and instruction sheets to finish sent 
free with knock-down frames. I can save you (1), the boat 
builders* profit; (2), labor expense; (3), big selling expense; 
(4) , Js the freight. Figure it out yourself. 

C. C, HWOOKS, President 

BROOKS MANUFACTURING CO. 

3708 Ship Street, SAGINAW, MICHIGAN 



Originators at the Fatlrra, and knodt-Duwn Srsicm rif Boat Building* ESTABLISHED 1901 




You Take 
No Risk 

1 aWLutth 
guarantee that 
you will be p-er- 
fccUy satisfied 
with flVfTF- 
IbEnx you pur- 
chase of me, or 
your money 
will be InsUnt- 
ly refunded* 
C.C. BROOKS 



Put the Knock Down Sections Together Yourself 

Save Two Thirds— — 






High grade furniture guaranteed 
(o be satisfactory or your money 
re f unde d. 



immiiiih 

' ' 

I I 

As you receive It*- Just s£r joints to make 



Send today for our new catalog 
No. 8 which. *how$ 40 different 



Shipped in sections, 
pieces “easy to put 
"-can be assembled 
woman — no holes to bore — no 
tool work necessary — no skill 
required’ — simply fit the assem- 
bled sections together in the 
grooves provided — a few 
minutes work in staining and 
the piece is finished- The only 



not in Every piece solid oak, massive, 
together simple and always in good 
by any taste. When you buy our 
Knock-Down furniture you 
save 1st — all the dealers profit; 
2d — three-fourths the freight; 
3d — the cost of finishing; 4th — 
expense in crating and pack- 
ing; 5th — in the factory cost 
and 6th — in the factory profit- 



tool necessary is a screw driver* FIGURE IT OUT YOURSELF 

BROOKS MANUFACTURING COMPANY 

37QS SWp Street, SAGINAW, MICHIGAN, U. S. A. 

Originators Of the Knock -Dorm Sts t cm at Home Furnishing,, 
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Refused the position because he was not able to do the 
work. Unfit — untrained — because of neglected opportunities. 

Hundreds of men are turned from the door in disappointment 
because they cannot measure up to the positions they seek; because 
they do not possess the training required to fill any position of import- 
ance. Sooner or later this will be every man's lot who does not obtain 
the training that will advance him from year to year to the higher places. 
Employers want young men to fill the subordinate positions. If you want 
to secure promotion and insure vour future the coupon below is your oppor- 
tunity. By marking and mailing It you will receive free a complete expla- 
nation of the most powerful force in the world for the promotion of ambitious 
men. This plan will fit you for advancement and success in your own home, J 
your spare time, without obliging you to leave your present work, or buy books 
Doesn’t it stand to reason that you can secure promotion when you con- 
sider that there will be brought to bear in helping you individually all t 
resources and influence of an institution backed by a capital of si x million 
dollars with 17 years' experience in the sole business of providing salary- 
raising training; an institution that has an equipment consisting of several 
buildings covering over 300. 000 square feet of floor space; a private printing 
plant turning out 3A tons of printed matter each day; a mailing department 
handling la. 000 pieces of mail each dav; 3,000 employes; an instruction 
staff large enough to teach 208 Courses of Instruction and competent to 
handle the work of 3,000 students each day; an 
institution that enrolls every year nearly five 
times as many students as the whole number ever 
graduated from the oldest and largest American 
university, a university that is over 27 ) vears old ? 

Every month several hundred men and 
women voluntarily report advancement to better 
positions and salaries secured through their 
L C, S. Training. Will you join this army of 
success? Do you really want to secure a better 
position and a better salary, and to get out 
of the incompetent class? Then use 
this coupon NOW. 



+*++++*+* **+++»+*•**« *** 
International Cur respond enee Schools 

Dai. 87g, Scran ton r Pa. 

PStn ml 4 I n , w i t h o u t i u rt h C r (*F -1 Itfatl > • n n n mf 
pan. b, 4 fw I c.iCi f[uibcv Jur 4 larifi-r In Lb* 

pulJtluD L-cluce I* bit fk L lj .e i. c marked K. 



BmlLlircprr 


Mechanical Or* Ft*- 


SlentHaraphcr 


T L _ 3t! t" Ei li f 1 Entf. 


Ad Wrlwr 


Eke.-I.itrh t- SbPl. 


Shfl^-Citrd Writer 


Me eh an lea] Eiijt.. 
Suni'tyer 


V\ liviow THmitier 


S ( 1 ci n a rv Entf, 


Cntfimfi-clsl 2 . a* 


Civil Engineer 


Hluttrai^r 


Bctililnc Crtn. 


Civi] Service- 


A reh 1 i ec t r 1 D n Ft s . 


Chemist 


Architect 


Te xtHe-MSH Supt. 


Structure; Ene. 


EEeelrkian 


Bridge i-njjlJieer 


Electrical EnirlfLerr 


MiifJrnr E ■■ pi nee r 



. VflJWf 



St . a ml . 
City 



State 







| m TW j 4 r» / Until Jan. 1 st 
wmm m mm €m m At Our Expense 
You to be the Judge and Jury 



**■'*-" "■'* 

f ^ wi 8 paring* 

S 2 && 

To***'*' 



| r Wt will tend yuu r direct f r u ria- -OLtf facrmy* ± yriTupSrte Upsb furnace heating outfit uf 

beet ^ualiiy, at! mule (a y-rror mntsiirnnrnl!, lor tZSIatIDO l«i Itun juu cbu buy 

Itch? dcnlcrE. Wt will supply special plans and full directions for icstafliiij;, and will loan 
i you all nrcuwurT tocl* so you, of any man handy with looti, cau pm up (he equipment raiilj. 

- - Our Unusual Free-Trial Offer 

Ypp TP*y place the purchase price Ln me tiuid* of you: local tanker, who wlU bold it until Jaxv. Is<, while -you trsc the healer. If lie te*i 

It opt tttiif actor y, ship Ibr goods back to US, We well pay the return freight charges, and the banker win rrfund your money. 

Spec f at Ho nil tip P/ans Important Booklet# Free 

You send ut a rough tkrlch of any bulking you with lo heal And At great etpencr wc have eotupiled and published Iwo very Imporli 
we will have our experts prepare a Ftmpk, clear plan showing the am booklets which are sent free to tho*c who write. Our booklet, 
"beat pPEhiblr hitangemenl of furnace, pipes end lejktert, tor your 4< M«d«m FsH'itite tta-ating” i-omakns numerous Illustrations and 
building, together with the ecact coal io you o| ihe complete clearly eEplains e'erir principle involves in furnace heating for anu 
outfit. tfee plan, and our advice are absolutely free, flu obligation cLms of building "‘Thoaa Hair Wltnaaa" give* [be names of 



CONCRETE HOUSES 



Water Supplyior Country Houses 



plevar^if mraU m frwMflf iP* z:f 

lfftk- Tank lOfim 1 *! iiiirijar H 
Pristmre 00 Urn, Funas^Jafil kag. i * 

ktili Jkiti'i, f-iis^L-iiLii'i’ nr 1 

trt-r Pump, Tht 1 idotri lii'i.* 
prnfi'rtlnn. IVriw f^r ( 'irUi. I nrrut- - U [■' 

Jjf’f QTtH EhCl ITS EEKB Fi li V 1 * K 
tttJT TOTTH b'HEIiS. ^ 

Lunt-HflSsConipaTiy, 43 S. market St., Bn*ton 

llmm-h. 50 f’hiirrh Street.. Jfmv York 



■fiiireh k rfri. 



Buaos RAILROADS WITHOUT HANDS AWE F EET-— I'oxlrt 
Mllthewin, of Tu<M.tHn, Wnrtw. rvMitlj.- ivunplntti u ni-mUr j; <vu 
I met T»r thr rhtcuju, Milwaukee: A- St. Paul ruUway. although 
krjmuly hiuillcimwd In life's* raee by ihc fiii'i th.U h'line Hme -Min 
he k>pt lwTh bk harnk nnri fec-t In nil nerlilpsn . The work WnS 
rtotto lit the wwterri f&olhlLls >.f ihr * b-wvi u e rimurHAlhs, where lm- 

mfnHe hiinrHltlM nf j .fk Ita-.l ki he aklml^-il by nmwilrr hlflsm. 
From Hie rime the ntnlrnrt Wjls sIihhmI 1 o I hi" roinplerlan <4 i he 
wyrt. 214 yt j r=FS Inter, Mntbvwa merHonAUy sutKirisetl 11 . ll i\jiS 
pink tn nlj Ihnt the ht.-iek ({liiver ! tnmiL& worn hy Mr. Malhcsiin 
went- .irtlfflrln l. but. few eciul<l bdlcvt* tlisit he svrt* pettfunr sirairnJ 
over Hie nrnph Ptmjr.il thmyiKh tarjg|et| rimht-r on feiPi ihat 

were tuuJe to i Tiler. 



an| A I* n I'M, * w ln «4 Tliair iai.fl.ri sn in- 
CCl lllidll? valid fc I- -mh- 1 TIV 

-r— .. i "' T j r?iy 2 i^ (.if lb- in- 

easy, a eh! Inv^lkTa l(,:«liLnr (Tm-rs. 

tSui latent lm fftirratfa t*. Alt! p d j rw t from fuc- 
t&ry tn yim, frel^bt iirt iuiid, m.f at.il n 
TlllltrV D.YVS' TRIAL 
■f iiS beta | biurtunto to nil eeprUilfl for fno 
| CalulOgne NOW. 

fe CORDON MFC. CO. 

n At,-. TOia'IKl, OHIO 



JOHNSTON'S BEST 

i> WATER SYSTEM 

j. *ff ordi jolt every ^ttn 

ff-t; r \ r es i uce of Cj ty wnter. 

"JT .-- r F i ro pro tec t i«n + rul 
i C_| srnlti* to pro fief y , eutn 
^ • / f ou 1 water t a land" lahr-r 

f 1 Frelprht junepaid. Write 

■. ? w- 1 for complete UteratQTw. 

TfllK JJ J0K#ST0H Mffi. C0., 

vTFTrrr^ A . e waIob- Ea-Bia 



WHEN YOU WANT ANYTHING AND DON'T 
KNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION. 
POPULAR MECHANICS CHICAGO 



t A r ^\ ^dnnrl rnvtK fnr plHiltine 
Im I m m A I M mut ready. My SH^pncrt" Imerk. 

Vlf • i:r»m. und fSiju 

1 ^ ^-S * J i ^ V-B M-nn." taiih i-rici- of winl 

tmtl ri tsia. free. He«»l tor H. 

D, BRANDT, Box :m, BREMEN, OHIP, 



Geisha Diamonds 



TJIK i-iTKS-T SKiKjiTiFil nisnirKHi 

Brl«ht.. *[ arklijjfi, he:intifnl. For brill inuej 

thvy 64111*3 e li h- gieiiuiue, ntdp.lipg nit teei una 

g otsKlo ex hurra. One twentieth the oipuunb 
ent fri 1 ’" iirivLiepi" nf e k . t tn i uat Lon. 

For partieulnn, prism, etc . ad <1 rtv^H 

THE R. QUEGQ M¥a. k 1MPT. CO. 



P UAWMMmUmiAm^ 2 Qt 

Don't psiy retnil prices. Full stock 
on hand for prompt shipment* Bend 

!u B- B. P. KAROL 

Harrison Street, Cl! 1 C AC O 



BUY PLUMBING SUPPLIES 
"SaSSSra AT WHOLESALE 
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75,000 BARGAINS 
FROM NEW YORK 

Why pjy local dealer's high prices when you can get super- 
ior gpudta from New York, he a saving of one-third. Thousands 
of men and women are buying their supplies for home, shop 
*rtd farm from us* They know that How belt else tan they get 

such hijfh quality and low prices. 
Bigger assurtments to select from 
— bmrr goods at real money sav- 



FREE 

which cost us $1.00 to print. 
Contains over 75,000 reliable ar- 
ticles for hcirncj shop and harm, 
including House Furnishings, 
Watches, Jewelry, Tools, Hard- 
ware, Farm Implements, Cutlery* Silverware, Kitchen Utensils, 
Vehicles, Harness, Furniture, Pumps, Clocks, Wirt Fencing, 
Shoes, Blacksmith Supplies, Roofing of all kinds, Ho^e, Pqie 
and Fittings, Paints, Varnishes, Rape, Bells, Stoves, Ranges, 
Washing Machines, Sporting Gouda, Musical Instruments, Baby 
Carriages, Sewing Machines, and countless other reliable articles. 

Write us for our bie:, free catalogue. Yon can’t 
start saving your money a day too soon. Address 

WHITE, VAN GLAHN & COMPANY 

30 Barclay Street, NEW YORK CITY 

Oldest Mail Order House id America. Established 1815 



700 Page 
Catalogue 




WILLIAM PENN'S GHAVE N EG L EC TED. —American Kiurists. 
wliui have recently pnLJ jl pilgrimage to the grave of WMlnm Peim 
At Chillout, St. (Htr*, alnnjt *2D miles frnm London, have com- 
tiiettliM (in the nesioClwi cUIldlt loti nf f!lc rtstlnr pint, 1 ? (if Ilia 
founder id Pfnn§ylnmifl, The burial Ermtnd In which the body 
llrf Is a rough enclosure at the back uT the Friends' meeting 
h in isc. Drily :i siiiiill rtr me dlstltigubiSies bin grave fnmi the uLbCfr. 
and wcfils and rank trass almost Obliterate the inscription. 



POST CARD CAMERA 




:t -j.ost complete and 
up-Lo-dade outfit at 

Factory Price 

Style No. 37. $13.50 

Write for our FR EE cat- 
alogue everyllung in 
Photography. 



THK MI T LTISCOPE 
336 Flue Street 



& FILM CO. 

DurJlngtnh, TYlfti 



PHOTOGRAPHS 

WANTED 

Photographs of new and interest* 
ing subjects, suitable for publication 
in this magazine, may be submitted 
to its editor and those accepted 
will be paid for promptly. 

Editor Popular Mechanics 

225 Washington Sh Chicago 




Do you Tcaliite the Yost importance of tbia— ~ ff Yoar 
Start in Life?* 1 To be juecewful you ratwt make * 
good start, in the Tight way. 

Hie field of drawing offers an unusual opportunity. 
Many of the world's greatest engineers began their success-, 
fill careers as draftsmen. 

You have the same chance to-day, Yaa can be- 
come a skilled draftsman— hold a good, dean, congenial 
position at good pay. Home Study will do it, with the 
aid of the new enlarged Four Volume Edition 

CYCLOPEDIAof DRAWING 



A complete, compfeberaivt treatise opbodyiag 1680 pages a! 
practical iuilTuctioni *n Machine Design. Lettering, Blue Pfinriug, 
The Orders of Architecture, and Sheet Meld Pattern Drafting, 

The bodes alto contain 1200 illuilratioh*, dales, tables, dis- 
trajui, etc., suiiplennented with a series of pradkaJ ie*i quMtiatn. 
The pages are 7il 0 [ inohei in ii?e, printed IB iwgc de*I type qn 
Special paper ; beautifully bound in half morocco. 

These books are compiled from (he instruction papers cf the 
American School and Ea acquaint (he public willn the tupeiietily of 
I be Sdtwli inilfudton method*. We will place these books in 
y«u haiyse absolutely free qf change for five days' 



Free Examination Privilege 

Fill in and mail the coupon. The books will be sent you at 
OBte. Carefully examine the books. Compile then wilh other 
limtllf Wot Its. If yqu do nol Lind (hem superior la all others, if you 
are sol satisfied . notify W to tend for then At our expense. If yrnl 
keep the book* send $2.00 wilhio five days sn l $2.00 a month until 
you hive paid the special: introductory price $9.80, The regular 
list price of lids set is $20.00. Order aow—thu ofiet expire* in 
thirty d»y*. 



IMPORTANT 5 UftjECTS COVERED! 

Sheet Metal Pattern Drafting; Tinxmif hing ; Archi- 
tectural Sheet Metal Work; Skylights; Cornices; 
Roofing, etc.; Practical Problems; Table*; Mech- 
ft nice, I, Architectural, Perspective, liamrlric and 
Freehand Drawing; Blue Printing ; Mechanical and 
Architectural Lettering; Rendering in Pen and Ink 
and Water Colors; Water Color Hints lew Drafts- 
men; Shades and Shadows; The Tuscan. Doric, 
Ionic, Corinthian and Composite Style* of Roman 
Architecture; Shop Drawings; Machine Drawing ; 
Machine Design, etc. 



FREE OFFER COUPON 



Austrian School of Corrsntosduicci 
Chi cat LI. 6. A 

FtenSii stmi S «1 CyrlrjfirrLEa, of lowing tor lire days" f(CC eiain[n*. 
(Ion I *-EH send !•! ai-hin ^tUrysaed $2 1 month until I ba^e paitlfS SO; 
otherwise T will notify yog find hold the IwwJts subject to your under. 
Title not to pass until fully mid. 

NAKEm..m.m.o 

ADDRESS. 

Ol.C, ] 'AT lOf. ........ b. ...... ■ ■ ■ . ■ , 

KtttPLOVftK ,,,. 

i - - PojB, JW» 



if f .'j... ILl*. If 
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STARRETT GAS HEATER 




Mechanics 

Plumbers 

Dentists 

Tinsmiths 



foe 

Housekeepers 

FJedridans 

Jewelers 

Barbers 



B, E, Q O B o B.F 

The gas and air become thoroughly mixed for perfect combustion while passing 
through deflectors in base of tubes. The flames penetrate each other at cross angles t 
producing a clean* intense heat, free from smote and with no waste of gas. 

Useful in the machine shop for tempering small tools, melting lead, babbitt, etc,* 
and as a forge for light work. For laboratory and household use it'has no equal. 

Over it a quart of water will boil in six minutes. Soldering irons with short han- 
dles can be used without fear of heating the handle. 

The two and three burner heaters are made with a graduated adjusting tube o£t the 
end to supply the gas to one or more burners as desired. 

Sent prepaid on receipt of price Ask lor free Catalog 

No. ino A. Bnnusr only without baM No. 18 AP of Hue 

No. 1(30 B One burner" wills b*se .... .... 1.0Q Morh«inl»I T4nk T-i 

No, 100 O Two burners “ “ ,... 2.00 BUMllWI 1W13 

No.lOOD TJiree “ « “ 3. 00 

No. 100 E Tool holder oalj... .IS ____ * * 

No. )00 F Dteb holder. ..... 25 TUP I R STARRFTT Cfl 

No, HO O L&dle ooly, Ulna Jonpr, 13 onaoss (□ weight. ,2$ * <11* W UlAmtUl I VV 

No, 100 fl Ono tmruer with <B> + with tool bolder .„ UA . .. . . 

ft;) sad dUh holder I,*0 ATHOL* mASS. t U. S. A. 





$650 



will buy this 

High Grade 
Adjustable Die Stock 

with Opening Dies cutting £, L |, J Pipe 



CATALOGUE FREE 



The Oster Manufacturing Co. 

2100 East 61st Street CLEVELAND, OHIO 




THE UNIVERSAL CABINET 

for Martkijiitclfl* Electricians. Merchant. Fnr 
Holiness Henkes And Homp*. For everyone 
wltli many imill artltlw. lt'« a *yiSto mattier 
and the moat oon reni«it artic] a over {KMiwad 
Tbti cabinet If rubetantl &! **id welt fin, 
lalied. The drawers sre Rt^24 Inchon Three 
ppniovnbl e part ifionw In enfli ft rawer, enbi net 
with 25- drnwttni, #<3. Cabinet with 50 draw, 
ora, sin. 100 drawer Cabinet, Slit. 

the American Fixture & Wig ► Co.. Troy, Ohio 



EASY LESSONS in ROOF MEASUREMENTS 

Tieelr* ihi rt lensnni nn Pfnrinf from Architect*' Drawing* Lb* Aninevni flf 
r^qohrfrd to cnwir mriWB lurfur in Hat, hipped or lrrc*pj*r rh*|**j 
itpuf*. 31 pwtef i i 2 llliaJlraUonl. Web, ivvipitid' 

PAPULAR RCECHANFCS BOOK DEPT,, 225 WfiSHI ffGTCIN St, CHICAGO 



THRILLING ASCENSION BY CAPTAIN P£NFCU.D^-A aenu- 

llubl] baJloon aseetiBloo anti: parachute drop wus nwuls bp Vautaln 
renfnhi. rtir AiJFtrsii.in aeronaut. at tlint*rf. AlLtftralEa, recently, 
iWx.-r'H-iJttC Ills L’nplaifi tYnfuld Raid: 

"flint height did I go? SU thousand feet by the aneroid . 
It was one of iny Dwt teyflec-i- After I hud ri Killed myself the- 
fiolrtg «ai vaiy. Hut at 4 .000 fl. I struck a Hlrorijr current, 
whlfh carried tnp In a Miiibwestirly direct km. The Ikiltnon was 
frtUl rising. I Nod r rowed Middle If arbor, and noticed that 1 
who hciiui carrier! rlfiu over the harbor. m derided to cat ttijself 
adrift. [Sown 1 *h«! fnr aboot 1K0 ft. siraiiflit hh a ptlmvmCT 
Tilth the parachute Fprearl JtK while wines, and the was 

easy. 1 time down cmlo (JiC tnp of a tall pun tree, hut, liAMfClog 
by my hands to the bar, 1 llirew dear, and touched ihe ground 
m Ith ou t a scratch . 

"Whst 5s the ftcn-siitlnn Hkcf Hap? yon ersr rood on a spring- 
board In the baths with no InKiiiion of toimt into the water, 
When somehocty has came along and upfect y&Lt, and yoa feel 

yourself fall Inc, fiilUnjt (INtJl yon touch cite water, and then you 

fwl Mf«? Tint Is just the scrisntlon. I don't knoiv wliat is Eoinji 



WE SHIP ON APPROVAL 




Our llinJ 1’OwCr An eft? Bendets are 

jiu in >1 is 3 -.ru -Jil It lj,r lcndinjr 
SnijUarirS-, are I tl.C )siei.cb- FoC(t ill sorti 
ob th-Tt we do not hesiiaic tij- 

abip for 10 free Irfal, Marie 

3n i lijrv tu arivcy a wide ran#? of 
work, We al-wi irunke hand power 
totrltf for lenilirff eves, hooti, “IT ' 1 
shapes, hioffes. rin^s, etc, Write 
fuf complete descriptive catilajiie. 



WALLACE SUPPLY CO^ 31 So. Jefferson Street, CHICAGO 



The “IRWIN" Anger- Bit Is The ONLY SOLID CENTER 
- STEM Auger-Bit Made In Every Style and Sue. So The 
“IRWIN'* Js The ONLY Auger-Bit That CAN atiti Will 
Give You Absolutely SATISFACTORY SERVICE FOR 
Will N« ci&f.wmBrrreiii End &r Sid* rif Wood kVER\ PURPOSE Insist On “Irwin s Trade Mark— 
£tronffB£ti Easiest, Pvtatt Horinif Bits Made. oUy No Utliei’, 

THE IRWIN AUGER-BIT COMPANY, Department H12, WILMINGTON, OHIO 
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Star Expansion Bolts 
and Screw Anchors 

After exhaustive tests 
have been proven 

THE BEST MADE 

Specify them in your next 
order. High class Engineers 
and Builders will tell you they 
are standard. 

They are easy to use 
and cannot pull out. 

juat drill a hole in thewal] — whether Slick, 
Stone, Tiling, Concrete or Marble — and insert 
the a nth or j, place- hum re to be fastened ujiand run 
screw through into the anchor .ind tighten; 
the anchor expands in the wall, the fixture 
¥f;ty s up until it is taken down. 

GET OUR CATALOGUE AND SAMPLES 

Star Expansion Bolt Company 




147 Cellar Street 



NEW YORK CITY 



THli: ivlJSriEEl~K*T H tCHIXE, lion loHnke and tJM4> It 
II; AITr^U %\ . Miii-Kliutl 

A pmetlenl handbook nn i Ei** construct inn find worfcLnjf of iho 
WlltuhltM MjithlnO, Ihelqdlnu Uadirisrftljhf anil liYircltvii '1^1- 
URdoMu-'r StrLth: Metrical A|.pfitutuB. Hi! |)0ne»— lUuu- 
tratetL 1' Hr 4i 3 JS C‘— Pn*1 |uild. 

INIIU LIEI WKCUAMt S IHHIii IlKPT,, fHlC .tVH 

to hiiiioetL until the parachute epens, and then J feel like a bird 
r. t j i L jigsL fly tLo'rti to lliv earth. 

"A beautiful sS^hti’ I should say it La. The idsht of flMnfJ 
iiarbur fru-iu Ihe balloun at a liellihl nl fi.Wi.iii ft- Ln the finest 
■sretie T hare *ra.£tLl [Juan. Sati F ru ndlto ei nil Lite tkirn 

are ton hll fill. but this Is stupftndiius In ir.i mnaulftf’cnre. The 
fill 1 mm cr Lug till if: wfltfir. with itn diritiiit fn cu f r* ilke slulEtlro 
(TOltLff Ihfuuth a we-U. Itnjs. irtifri' tin? fMm 1 e » '< M a IWCTH’ of 
lfl.ee . Hftfl ftljLin Lr wUli awn folUpi 1 - rlueterlns houtei, like tile 
liumea ul dolls. ll Is not a hlrri'jwye yLeu t tin 1 dues hot describe 

tt-- ir ]?i an mronflu t '* i-[fw, ancl H I* Wacrihfltilf " 

CAptaiii I’enfoid in a mil ire of Sydney. He nrst ma.de hlmsaii 
f Annuls a& au aeronaut hy mi til up; over the American Jlcct an ibe 
vemheLH tiimniwl Into S.. n L' L'a nfimift lUrkwr. 



WHEN YOU WANT ANYTHING AND DON'T 
KNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION, 
POPULAR MECHANICS CHICAGO 




NO REPAIRING. 

SELF GRINDING SEATS. 

NO STUFFING BOX, 

EASILY OPERATED. 

SELF CLEANING. 

STRAIGHT THROUGH BLOW. 

Sent on 30 days' trial to responsible parties. 
Send for descriptive booklet and prices. 

Scully Steel & Iron Co. 

Dept. ie Chicago. 111. 




The above illustrat ion represents our Breast Drill 
No. I9v a very popular tool. A hm,Er line of Drills 
of other patterns rind tools of other descriptions 
are shown in our catalogue. Ask for one and it 
will be mailed to you. 

1X41*11 F7 11 28 Warren Street 

millers r alls Lo. f new york 







■ Ilf't'ifltffrfMl 



TOOL INSURANCE! 

^ This trade-mark on a tool means that you are insured against an 
unsatisfactory or poor article. Insist on “Ohio” Tools when buying 



Planes, Chisels, Auger Bits, Drawing Knives, Gouges,Spoke Shaves* Etc. 



"Ohi*” Tool* *,r* mad? in *nly quality, 
and that THE BEST, and txeiy one ia cqv- 
frred by * jfMnr^ntffCr 

Write for our Catalogue No. F* If you are 
i n ccrested i n GOOD Tools Or Benches, 




Ohio Tool Company, 



COLUMBUS, 

OHIO. 
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ARE YOU ACQUAINTED 

YANK"" " — 



WITH 



Let us send you our interesting book of high grade labor-saving Took that sell at reasonable prices, 
and interest any man who ever has occasion to use tools of any kind. The book is the embodiment of 
■“Yankee 113 ingenuity, illustrated with photographic reproductions of the tools in use* It J s worth having, 



A POSTAL BRINGS IT if JOU «y i+ P*ptiUr Mechanic*" Your dealer «U» ‘'YANKEE” TOOLS* 



NORTH BROS. MFG. CO. Sta. Q. PHILADELPHIA, PA. 




Genuine Armstrong Stock and Dies 

Are Slaadard in Workmanship 

JVlAa^f^r’tar^d Only by 

THE ABHSTflONG MFG. CG., IIS ILaiw m 5L, Bridgeport, Coni. 



1$ TOOLS FOR $1.15 




A combi njLti fm CuLpOr pnucp and ruJs in vpki pfLoltPt- ®l*p, Wilt 



take- the p-liH j P of Iw bulky 
cha^kal tTarli*fl„ ntjtyomo 

bibst*, drtvft*m*o, etc, 
Baudeonoel/ made ud 
hniKhod of bH‘n( Krji'Ji , 1 
KtceJ and nbsoliLlcly aC* 
■curate* At ail lending 
hardware stores nr «*nt 
direct by 
the intniu- 
tilCtflflH 
C A T A- 
FR tE. 
leatherette a 
SI AS prepaid. 



tfiola. LndiRpcmutble to the mv- 



CldCAfiO STEEL & BRASS WORKS 
324 W* Washington SL, Chicago.!!!. 



I 




BALL BEARING 
All-Steel and Rubber-Tired 
Skate Rolls 



“Knlpa" Pat. 

BALL BEARINGS 

1-4 In, Shaft end up. 

N« fitting, Just push thorn on< 
tO eta* III atampi far earn pta- 

ETessed Steel Mfg* Co*. <54 Ike Bourse, FUMdphln, Pi* 




LARGEST CAR SHOP IN THE WORLD. When the 

Company have made their contemplated 13,000*0110 impfmtaicli) 
rf the car shops at Pullman, lima plant will be the thrjteSfl of 11 k 
W ail .In <tne ia<nt$ In Uj-e world. The Increased eajHictly will he 
dflWlrd primarily to the *wi etruetlon of ell-strpi cars, for which 
the demand is literal tiDift rarlfllJ. 'the Pennsylvanln raiupdfiy. (in 
account «J ita tunnels, into New York, henceforth will order none 
but steel can), itinS tl It upertrd that within ft lew years there 
will be no more orders for wooden frame cars, either for freldil 
or PKMrji^er service. I'm ter the improved condl Lioni*. it Is estl- 
mated thru I the I'LilJtTiait Cempimv Will nttilil An Cnilpul of from 
to &O.0Q0 freight anti passeireer r&rs a year. 



Toil lasfs 



i * ft T hi t Vt A N U. H>. j 
(.Aiii'js. 4 " Ssyte Jvi>. 3 t A 
I -lj f > I Case Iv.r EOediniitterA and Tn:rr hii 5 * 
ll is ihe t.eet. tli ,t I .ML lie: t.uTtt 1 ar,.i .Tippi ft % 

tif.i-'to- 2 ..:? triedvaniv i*tio ttesire* a i&uJ 
ttuii 9 &Iili|Li kt-. 1 ' Le 1 j j w^rtinaD^lt), iiutfr- 
i.vt ajuI linJ^D. We Jihip rtitert Esnora the j.. ■* 

1 "fy. mij TthflTil vi;ur i 3 M.T.'-y if not satisfied 

• r t j rtlserin fora i T i ua ask for c if uular X u, •<$ . 



DREDG I NG PUBLIC HIGH WAV FtJR GOLD . — A -dmlfre min- 
im? company hn.3 recrltei prnnlsaicu In ilrontp# » piiftllr kl^li- 
wny near UmrUle, Cal., for cnlil. after which lliey tivc bond to 
restore the wsrtwsy, pnlJiisg it In brlter ccndkinri t hit rt H nnw 1?. 
Tlje fCUtri diridcH two rSdi mlccea of EmiincL The cocn pa tty pays 
nnlMnj for tlie ifoUd.. 



WHEN YOU WANT ANYTHING AND DON’T 
KNOW WHERE TO FIND IT 
WRITE BUREAU OF INFORMATION. 
POPULAR MECHANICS CHICAGO 




The LAKE SUPERIOR WRENCH 



NO ADJUSTING ISKCFSSAitY 



Jlfustiatluii 

The 

liardrr yr u polL the UglLter it sJiop. Ln-m, bvursrhold, aatc- 

Mibilf, la* eii^-inra. Far evriytlijar and evtrybvdy, Wotks- equally 
■w i' fj n-n pipt tir h'J is *1 inv kind or shat>t. A y«r dealer or ^eti d fl. 00 

1st prv-paid 13 Ineh sample and terms To*r1ay, B1C MUM E-Y FOR 
AGENTS. 

LAKE Sl^PFItlOR WKENCn COMPANY 
128 blaplt* fetnrpt Strait Bt<v. Mnrie, MlpJx, 



CARPENTERS SUtSS 

In a copyrighted boot tbat fireg lenftha of comtuou hjps t 
vulleye and Jack rafters* and the fignr* to oea on aqua re for 
all cuts for following pitches: 

1 1 5^3 Al^o bCtagnn raftell? fof same pitches nud n 

4 3 2 S S 4 scale for polygon miters up to ten Hides. 
Con b# carrlfrtl tn rest pocket* A handy and £ime-f;uv]uf£ 
boob for anyone to have. Sent postpaid for 25c* 

E. OltERLE, 2567 Dodge Street. OMAHA, NEB. 



BRAZING and SOLDERING 

l.j jamljs p. uauAUT 

'The fttily that rh’O'w* yura Jn^t bi-.w haalle aay job of bni'Df 
nr wWerini thil cf'Dien alntig ; k--l I ii you ^Imt antt-t'Cr* t 1 ? UAr , ht>*» ta 
tdiU o furnmm Lf yo-u ite^t Ftl] I k i tika. Fourl h *d 111 on ■ Prieo SJc. 

Popular Mechanics, Boult DcpL. 225 Wasblnglon Sl M ChlKfljjo 



LINEMAN’S AND ELECTRICIAN’S TOOLS 

We an? Jobbers sp< 3 Retainer** and In this partEculsr branch* carry the luCJopt 

QSSCH-tmynt, EXein frrmTft bfiir a good reputation* 
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Stewart Bldv., 

WATERLOO, H>W A. 



145 Thames St*, 
CHATHAM, ONTARIO. 



in Cement Tile Business 

By Using the SCHENK MACHINE OnttfilcJ *v*iy ilay. 

While this industry is only in its infancy. the Schenk Cement 
Tiitt Machine ban already attained thg tnviablt? reputation as 
an Enormout Income Producer. 

Let ii aeon v puce yen of the superiority o| the Schenk, and teH 
you a little about the desirability of getting into this big Dividend 
Yielding Business at the Start- 



Big Profits Made 



Write ui today for particular*, 



Cement Tile Machinery Co. 



Unlimited Wealth May Be Yours 




r -i 

MV s afl - 

orw or The aar^t had 

inn*t eoonrunt?*! way tfl doter- 
in inf what the around con LAiUi 
hi by mean* of the 

“American" 
Coring Machine 

‘which will teudT« a wro of 
,my nil*, any <kT'th, llim any 
.kin 1 1 of shale or rock forrnft- 
p i, ■. i-heave r than by any other 

rtn'thod. Our new ositnlopruo dgscrlbtm ewery 

met Li '■fl of wall eu tiki an and mineral nrwpwthkg-^TOER, 



THE AMERICAN WELL WORKS 

Office and. Work*, AURORA. ILL. 

First National Bank Build ini: . Chicago 
The American Pump Co,, Joplin. Mo. 



ELECTRICAL APPARATUS. SH&S'liSLfcfc 

the principles and working of some of the electrical 

appU&acos is genera! use. S 0 paves. 35 illustrations. 

25c postpaid 

POPULAR MECHANICS 225 Washington SL 

Book Dept. CHICAGO 



THE INTELLIGENCE Of WOO SPECK EH 5 . — Tho foLLowlng 
letter has lr«en rcctirM] from 11 . II, Welle, of Detroit* Mich,, 
concerning rhe UI MH'raEl .h hublLidii-d in the April bsunic, allowing 
WTKKlpn-her holes in ji telegraph ikjIc. TJic it Dry with. Hit litiisini - 
llon ckJxEalUcd E l lb [ the sntali bale* went Hkftdf while hi Murch (or 
hugw or else for atari nj acorns for food, 

""1 vrfll rtmeiolrtr/' *A) r a Mr. Wells, "cf swing At the Chicago 
World's Fnlr r q post similar In the one you show, Icl tills CAM 
It MAS PiAilt doubly SnueresIlrpR liy n placard erplalPLiPLE Ihil Ihc 
acorns vlildp were stored In almost eyrry hcvlc. wer* run oirih-.l 
that titty tiPttnH-Irts might be eaten for food. hut that tlie worms 
which infested them might he Oaten after they had prf>s«ttly fat- 
tened upon the Acorm'' 




HELLER’S CABINET, No. 1700 

Thl* It a general sundry Cafcamet for Carogr, Jfachwnfci* 
liter trnrinmi., Sus.Lbm. 9I Houses, Tool sud Stork Ihjuin, Office 
end J'netiifr nafl; is the mnrl prurttEMl rahinal iliuJa in tb* 
United tittM. IlflililbMin tl.'VLen Oil, hii rcool 
and hi it.-i-L dnwin iilii l(p, (ililO tad &rfiaJfP, 

eoni i'.jCLo with FulLl Mid Card Pranutj hi eluding diriflofll, 

nOitr tiui uf alilaht earth'd Id Jotkl ,|*o4lld Iti-Ttnt 
ll-gt-i* of ik*rd ihelf 1 ni»i Carried lu ItucJc. Scad h 1 1 ' txeALet. 
Wa make hlaujsrd Iliriwair Shelving whk’li has the eu- 
dotriemeiat of *1L Orilm filled within * w«,k. It Is mud.' 
urn, practical, lUlfl lfthnrr*itju£. Driwlng and prieut Sr lit 
nrHm TWHint licH-r pi] sn, 

W, R. Ill LLE Ti A OO, Montpelier* Olilo 




fUFK/N 

TAPES AND RULES 

ASI Tut *EST 

mi ;ui Evebtwieke seuq fir times it. « 

m r/vnatt Pi/Li: Fa 

iieiMiuP. MICM., V.*. A 
n*im. uihs. oa . tpbinw*. »nu 




MACHINES 



Corliss Engines, BREWERS* 
and BOTTLERS' MACHINERY* 

The Vilter Mfg, Co,, m^lwauTeI^wjs. 



r 



V- — 



m AMERICAN 
Cnmbined Level 

_ _ and Crtit Finder 

All Progressive sod Vp4rd»ls Mechanics ii wall u Hisuhriiinn 
ha*ing use tor s Level are getting cue. An iuftrmiiftiii with which *t 
one jcLfcuM you cm get the true slant 00 suy like or grade either in de 

from, in, -Lev OT p^rc«at%ie. OT *U M the time, KUd will St OOP# 

give thn exact Ji nance seed to ptam up P 1 true l«rel. A Civil Ea> 
giip.Hr that yoo may htTO with you, s-t all times, Th* most prectksl, 
durable lud ennTOcilaul hnstmnientof the day. The loaftludlasl roeeks 
which Is shoit a In. out Is irell a-nrth the hivr pric* of the 9 u tiruPOeu t. 
P ’1 rite AT ONCE for large list of TkId L fionia]* IHSI all. mar th« United 
t'te.tas *qd f pedal latroJuOtory Prion, givaa oaiy tg Phot AppUouiti 
with privilege of tikier itency. AJdrove. 

EDWARD EEI,n Box 73 RnllrtuifL Penrirt. 



CURTISS LIGHT WEIGHT MOTORS 



Adopted t™ 

tlio U. ii* 

War De- 

purtjnriit 
and Uh 4 
hy ell 
prominent 
AarouauU. 



Ah«o]atcly 
ouea-UaE 
where |T»i 
irower aivt 
1 ighl weight 

are 

retl aired. 



to eight rryllhdor. Tyro to one hundred II. P. 

■Send flarqpa for , ,^uc K. 

O, H. OT BTT S B MFG. CO.. KamiiHinrlspoFt, if, V- 



Greatest of All Scissors 

18 Tools Combined, Only $1.00 | 




Irtud ilia 

inChn 



Cflfrtlgiuka In the ' 
hurjjfl, jit the office, 



6 . 

1 . 

7 , 

K 



Gujiipe Tun-. 



Ci*ir 



CullK 



Cigar Box 

I>p4u«. 14. 

Ink 

fo.irsoLf % Enur 17 - 

thbirtapd _ _ 

FUira^ 
■ 0 uf> 4 , 1 S. 

Inrtl- ,T 

Ingot any wh#r*. (Virtf a pair of cur 1 M-timl e-la-l Scdesore. f-jl 
up in elegaut J, -ether tuftliH i p llitbth. Moury refunded if put pleased. 

llackLae 4s G»> 444 Murine lllilc. Uhieuau 



Wire 

CultU. 



In the rasnp, Ir 

T IS' 



Ruler. 

SeUtm* 

W 

NiJl File. 



hmisn«. I S. 
Font cits. IS. 
Close Culler. 14 , 
OUii Bruktf, B». 



Screw Driver, 



UarhinjE Wheel. 1 4. 



Batkin Hole vision. 



CartridCn Extractor 31. 



I’lcam JLfcufp'uw Pofju? nr tet 



1 10 
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SOMETHING ELECTRICAL 
FOR EVERYBODY 







Fans 



r 






Direct 

Current 

Alternating 

Current 

Battery 

Current 



Send for Circular, 



Calaloffuc 24 M. 1^-1 1.000 i 1 ] S3 s 

tmtions. Mailed on rctiuust. 



RED SEAL J 



'A 5 ' B 40-20 



B 3 x7% , . . 



DRY BATTERY ( “C fl 



-35 

,45 



Gem Baitery Motors ........... , 

Puny Dynamos. 4 to L0 volts-* — * . 

Me sco Electric Engines, 3 sires ,.-.-$0.60, SLOG. 

Electric Stoves- * — - 

Experimental Electro Magnets-. . * ..... „ 

* .* *. SI- 50, $1,25, $1,00 

Trouble Lamp Outfits.* 

[L-niiion Switches.. .. **.,.***,*.*,*, 

Hi i mature Battery Rhi;Q$tat£ .,.*„,****„ 

Bat ii rry Con n ector . " St a - T I lore 1 ' 1 - 

Electric Vibrators. J styles $5.00, $10,00. 

Medical Induction Coils--..,.*,,, *..$1.00* 

Electric Window Tapper.,.,*,..,... 

Call Belt Outfits-. , ...... * **,.* 

Mesco Spark Fluffs**.* - . 



$0,75 

3.00 

1,25 

3,20 



.90 

1.25 

,50 

,50 

.03 

15,00 

1.25 
1-00 

.50 

-50 



MANHATTAN ELECTRICAL SUPPLY C0* 



NEW YORK 

17 fark Mwit 



CHICAGO 

188 FI rill Ave. 



Holtzer- Cabot 

WIRELESS OPERATOR’S 




HEAD RECEIVERS. 



Double Head- Rand. Leather Cowed 
Mwi Padded Pneumatic Air CiuIwhu — 
complete with Cordi, 500 to 2000 ohm* 



$10 00 to $13°° 

W rite for Bulletin J9M2 and DwtouoL 

The Holtzer-Calurt Elec* Co* 

BOSTON.. BROOKLINE, MASS. 

397 Dearborn Stmt, CHICAGO 







Electrical railways, tracks, switches, trolley 
cars, dynamos, motors, dynamo castings, gaa 
engine castings, everything for the young elec- 
trician, Send for our complete catalog “B,” 

The Carlisle & Finch Co. 

262 2. Clifton Ave, Cincinnati, Ohio 



JW 



a 



W j * 




A STANDARD PLUG AT A POPULAR PRICE uLuttrudu \r ■! 



Ipl^Clist at I ti n> n]'j.i-r e ci-d j-nlj^ TfJ 
McKim copper aalnistoj gaikc-td, onnahiiffl *p 4 mn Iieh-w Ike shoulder of tin ptfrCvkUi, take upttm nxra.q.iioa 



iml isfthn. mein) body and tbfDlqMT preVtaS ItK^K*. Thij 4 coign ot iEU plug is vfjj *.JfP Fn.pkri«J 

nnd i* FltKF- fTom ''Creak ’' 1 idea*. In abort uiir L. E. Ji ai ilai«d *t*.v..* — A Standard PI 112 at a Po 



Plus *t i Popular Prica, 

Poronleln Plug* "f-r. Mica. Plu^i $l.D». Limited timr— -write now for Catalog ae un IgBitlun »fiparaHu. 

LEMKE-BRICGS ELECTRIC CO., Dept. P. M., Milwaukee, WU, 




DYNAMO- MOTOR $3.85 

(A Uynumo nud Motor la Oai>] 

Ac 3 dynsjciu, Li will drr»]o|i JO C. f. Mt-iLy opM“ 
al^ ludcretign wjli; fterigi luttfiifi; do* 

r.Miij-iiifl water; etoctraplito. ote, An * motor, 
will operate Hewing rufictLiii'.-, jewulen latlw* ornery 
w lone I, circular tinr, idteriiiiar devices, aud dUwi 
m>el<ll app 1 ia.Q Ces. 

2s*ci ij elamp for Dnr 1 tM.ie caialfujfl Hos. 10 *°d 

I O of lie* things electrical. 

ARROW ELECTRIC CO,, 

105 South Canal Street, Chicago* ID. 



Holley Carburetors, $2,25 



Wc have Ji stock of Y*'f? Model L, 1 ineEi Carburetors, owr- 
L Hin cm inanuhiCtufinn ord^r, Will nive e*ri-lli-nl results 
on automobile. murine ami stationary ^asolitm motors. 
Terms— Cash with order* 



HOLLEY BROTHERS CO., Detroit, Mich. 




Every Bay His Own Toymaksr 



fireatart boyV hook ever written. Toll* 
how to make a Steam En Hirst?, u OatoOfti, 
YYindmiili, MirrrTrrcTHJ, Im KluClrio tele- 



indimli. Microscope, nn I'J! collie letfr- 
imiph, Teieplunie. Muffle Lutilern. Hn«t( 
of I'TiTj' kind, kites* balloons, elect rical 
and mt4p han leal tdj-R, traps, tlshlUff E AC hi 0 , 
rnntic cottnffps, iliustmtiouDL Knur 



t>oy should have this ffn-ut hnnk. Price 
cmlylQ rents, pcisttudd, ii for 25 



WESTERN PUZZLE CO* 




ELECTRIC MOTOR 



Sen t prepaid la any address for 35c 
EMPIRE ELEC, WORKS* Ml Bridgeport* Carat. 



ANYTHING ELECTRICAL 



JUHT Ol'T -A 3c ntanap will necura our NEW Bio Oataww. 
Poflitlveiy l he miwt i/mm pri'hensl vp of its kind riubl Ittbprcl, ^5 

paites r»f k X PUP I M KNTAL and H 1U H lift frKA T>E H TR F , LESS 
OUTFITS ALtiNK 

J. J, nn 9i 134-n Ht, rinir St. Tdl.ClMI, ft* 



VACUUM MILK I NS. —Mr Marlin— ' "Air. MILIet Is after ftndln' 
oui why his cow went dry." 

Mlaa HoffplY — ‘Mu' phwat was It F' 

Mr, Mil ri In — "Ills bye, Willie, jnilltjvrl the poor rraytun will 
w.m of rhtm tiewfnriBleH* dust^Bdckln 1 machines I” — Puck. 




New Sf.25 Hashlighl lor 7Sc Postpaid 

i -■■n':,; i nn u Sirll battery nnd liS v. TutiK- 
Msn lemp. With on extra refill nhfo l»at- 
ery ?1 Big net r atalos of new nmreltifw 
j. r -- imp. I.nrure itUmqntf to Mm. 

Eledrlcal Novelty Ca. Mir* A Imp*, Pittsburg 



St, Pnul. Minn. 



El 






LANTERNS, BATTERY 
LAMPS* NOVELTIES, 
Catalog ct 200 Free* If 
Biff C*uJoff 3c* 



electric we have It. 

OHIO ELECTRIC WORKS, Cleveland, Ohio 

T&fl World*! Headquarters for Dynamo!, Motors, Fait!, Toy*, 
Batteries, Belts, Belts, Lumps f Books , Lndtritl I All . W kit Afnfl 






In all fhF Hitfnrv of ^ mi fiA^nlinp Fnitinp^i there never wag a time ;wiieii SPLlTpORF limit Inn Appanctu* 
111 (ill inc History Ol iJdh oN>J LiasOllflL Lll^mth b«Kd ^nd Bboulders above the rest, and any unbiased 



iy i 

jydKc of Ignition Apparatus will tell you that it la still ahead in Quality, reliability and economy* Ask Dept* M for 
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Up ftfrjiifv Fa nn Afinrnval Aqt Dlamonil^ViLkh Or iiUi^r plewfsl Je^elir you may 

1TE Al* nwuy III JOIU mi WUTHI M]6Ct troxn OQr cata io#. Examined carefully' II not *vJm 

entirely Afftlafartory. return lb Wa pay all change and takft oil risks, We bare absolute 
faith Id our (rood*, because we know that they a e tbe very best quality and HJabesfc Grade of workmanship . 

Ymif f radii k wiEh Inftk Tf 7<ra arehonent. It makes no difference when you life or whether you an? a 
* UUJ utUR » ww wiu* iiiiuj nicest employe nr wealthy employer; all wo ask it honest Intentions and pOod 
lasthr The Loft la Credit System make* your credit pood by adjusting the tonne of pay merit to meet your in- 
come, It la the most popular and euccesrful Credit System In the world, because it la jFromjpt* Simple and Ooa> 
jQdentlal. 

Wrila for JW Naiu Rio fafaW Thefl newt ever leaned* cental nEnp over 1,500 flluetratlona ol Beautiful Diamond 

lHIUf IU1 uui ITCW W5 VROlUg jhinpe T PlnB 1 broocheft,elc,,ranplriulii price from tlO.UO to VttO.tiO. Hl|?h Grade 

Elgin and Waltham Watcbw. Indies' and Gent's from (6.IKI to fUiO.Oo, and all other kinds ol jewelry, Silver- 
Ware. etc. Pel «t any article you wish and It will be sent on apprar&L If entirely satisfactory, retain It, paythf 
ono-bl lb cash and the balance In eight equal monthly payments. Remember, there la no iatrr^f to pay. 

IIbmm _n|^r — ninmonilH ns an In ves t motif in bethr thib t attn^ bank, 

4' '9kk jtfgjbgrttikS JKSv Ujff Jour Linici ib* rabg *if Inl4r«ll ThflJ lire inuppMiD* in rmlde truin 

IS tiSOpar Hint ril’h J>». r, Th«f *r* twlter Ifun refc] y*ll (u 

|H B n*Hu their fall #t bet time si tie hish«H market price. 

'■V,Ct- I*.M .■>>!; |‘;“- h !\ OUK CA.Ti.hW IS FILES. WBIIS JU& It TQluT- 

f B™ B ■ THE DID RELIABLE ORIGINAL DIAMOND and WATCH CREDIT HOUSE 

^^B B B B Dept* H 173 IJSJ to 98 State St., thi^cc, HL 

: HF B Hi B ^GmsiW SltASCH aMIS-FIttrtiirfe Fa sad St. LotlIj. U« 



LOFTIS SYSTEM 



A GREAT LITTLE BOOK 




$ 1.00 FOR ONLY ONE DOLLAR $ 1,00 



STANDARD WIRING 



FOR ELECTRIC LIGHT AND POWER, 



AS ADOPTED BY 



The Fire Underwriters of the United States 



By H. C. CUSHING, JR. 



Member American Institute Electrical Engineers, late Electrical In- 
spector Boston Board of Fire Underwriters and New York Fire Un- 
derwriters’ Tariff Association. 

Containing the National Electric Code, explained with numer- 
ous illustrations, together with the necessary tables and formulae for 
outside and inside wiring and construction For all systems* and a 
special chapter on alternating current wiring by George T, Hanchet, 
S, B., Consulting Electrical Engineer, New York, Now in the 
15th edition. Handy size for 1 lie pocket. Black limp leather bind 
in g — gilt embossed. Price $1.00 prepaid to any address. 



Popular Mechanics Company 225 Washington It Chicago 



I>l£*fM&e* II t il ri»ri PfirtiilfTr 3 If t'-i'-htt Hit** 



m 
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$1500 A YEAR FOR LIFE 

Any one who can spare $ 2.50 or more a month can purchase an undivided interest in our 
1 5 , coo -acre rubber plantation in Tropical Mexico h $ 25.00 a month paid through the develop- 
ment period of our plantation, should bring you an average revenue of $ 1,500 a year 
net profit as. Jung as you live and leave an annuity for yaur heirs. If you wish to save for 
old age or provide for the days when you feel entitled to retire 1 from constant work* 
this is a most excellent opportunity. It is more profitable than life insurance^ and not so 
long Eu wait — safe as city real estate, yet Hot 50 costliyi better than a savings bank, 
for the profit is greater. 

All wealth comes from th* earth and otir 15,000 acres well watered, accessible 10 markets 
and superintended by an experienced and capable American manager, should yield large 
and steady profits. 

We are chfirtHiiiM the production of crude rubber from the primitive nnd destructive methods here- 
to fore employed by the natives to the most scientific and successful plan known to modern forestry. 

There is notbinct speculative about crude rubber. It can be sold everyday in the year in any 
market in the world at a price that has been Steadily increasing for years. Fora mmrter ofacen- 
tury the world's supply has been spoken for months before it reached the civilized market. The 
price has doubled in a ch-cade nnd the rjuestion of future supply is tif vast moment and can only be 
solved by the scientific cultivation of the rubber tree. 

We are engaged in this immensely profitable industry on n larffr seule. having nearly one 
million rubber trees under cultivation which will be producing rubber in due time* 

The unusual opportunity is now open tn you to secure shares in our plantation. Each sharerep- 
Oneof Our 15-Months f tJFi£,ri t s an undivided interest in our font! upon which we expect to soon have growing nt least 
Old Tree* f .500,000 rubber trees and 500,000 cnosa nut trees besides other tropical products. The great work 
we hav ■ accomplished absolutely aH^utcss Ihr surti-ss of our enterprise. 

We have full and compl. tu literature showing conclusive facts, logical tisfdrvs and definite references of good character 
proving beyond any doubt that our proposition in buna fide, certain and profitable. 

It is worth your time to ask for our b&okt.l*. In justice to yourself you should provide against the ravages of lime, 
the chances of poverty and the misfortunes of ill health by making an investment and securing a competent income that 
will rover :ill necessary living requirements. 

Write for our booklet. ' \ Safe and Profitable Investment " and satisfy vmirsctf that our statements are correct. Over 
9CI0 people, after thoroughly investigating our proposition, have becomo associated with us in tins groat enterprise. 

Write to day for facts which will put vou in close touch with every detail of our plan. Our literature is sent free, and 
every request will receive immediate attention. 

CONSERVATIVE RUBBER PRODUCTION CO. 

975 Monadnoek Building, San Francisco, Cal. 





QAETALIZED FLOWERS, ETC. 

CO IN BUSINESS! START A FACTORY 



FI -Tver*,, Turds, kn^i-ris anH h nn^lrad ■ 4>f tbi n lh.it Hto mid .pm An he 
turned into im:ta], thrn [hil-flU £ujij»f, pnld. ■H*e( L i n'ClcH, el*. 

Mit« fi' ttuh Ten T»'i*h »n OptfMbt® mfthr-d, furnish nil niniUjrial, KJui- 
print*, BHi. y n pi itn rt i n. y-up rvwn Iwra* tn t>yin with. n 

Fen-rc*n hu IPUd'?, th" pTOdm’t i" rn.*y tm n.-H, flY^rj-lviij Imp# Tn^Lilixpri 
articles, Do nni put thie opportunity writm today . AifUidtnte pI 
g hud faith. esriuMi' 6-lc rUun ft Cor full particular* *ru1 hmi n^i* t iTi 'position . 



Metalizers Supply Co, , 8DK652 t Chicago, U*S*A. 



NATURAL HEATHS,— Very few (""I'le die nutural death*. fur 
l.nvpfi.1 1 am 1 1 n n shews that ill tlioM who die under Yu years: of age 
rite ctf a^icte assume amt tlidr vital ontans are always more er less 
damaged. Is not rutnnil. for it plntnlit 3 h indu nt-d . and to 

Iiivk ttamiijwd kltlii-eyts, diuu act'd liver ur Oilier damaift'd vital or- 
K- 1 n.i , tell* elcarly of wrong living, When Hi# lunpa are damaged 
hj the rxwflslro breathing ef foul air. and finally the lui-Utiu 
tubeteii Seats, because of the damage, rinds opportunity 10 grow in 
then:, then wo have Iutik cUnKumpIluiL 

X ,4 ttirrvl dViUti f ian 'illy urair Lit mi extremely olit ane, When a 
mini i* v*ry nld. soiy nut hundred years. and still preserves tTrf last 
flleti-n of an expiring iidelStyoiii'f, lie fwla tit is losing Strength 
from day to d/iy, his lin.hs refu =0 to obey his will, the wrinkled 
nMrt becomes Ineen&Ulve. iIt? and cold’ the extremities lose their 
wurmlln the face I* thin; the eye* hollow and sight weak or en- 
tirely gone, serum dr- -ns almoin cent hi [tally from the vyeR. now 
Hint l -. 1 ri J ; l L I y oivet moelh' fitweiiU dLea put mi his Ups; iircflthtng 
FTOwa iahnrcd I life Quite the uEd tuitn fninl the surfau* to EtaC wri- 
ter, and at last the heart stupa heat Luff The old nri n r « life ile- 
isarts riLiierlj- unrl lie RWUia tn fall isslepp fnr tlie Ins! time. Such la 
natural <le*ith whleli follows a pliyHlologtcil life. SfuUe different la 
the deadi from disease, which folh-ws n patholngfca t life. Natural 
death Is not due to esha u»l inn or from failure of huirltLaa, but 
inont itrcbablj Is due to mUn-Plto^li’iitliiii IpolaouJ ng I of tho or- 
ganlsitiR. The rery rlot;v analnipy Tjctween natural death anil sleep 
supports [lila ri™, ns It la s-ery probahle that sleep ts duo IP the 
effect nf nUliStliriWS svlfir'll ure prodvictfl of our life processes. Tlinl 
(he fiimian lniily secretes (Wbunj trlildi Will ilHlruy Ufa if not elim- 




Tlie “ Best” Lights are made of fewest possible parts; 
no wires to ground, no danger of asphyxiation, nothing 
to get out of order. C, Brighter than electricity, and costs 
Jess than kerosene, No grease, dirt or odor.CCatalog 
and estimate of the cost of installing the 14 Best ^ 
System in church, public and office buildings, stores, 
factories, residences, etc., furnished on request. Any 
number of lights. Lamps from 100 to 2,000 candle 
power. ®,Agents wanted everywhere* Write to-day. 

THE BEST LIGHT CO. 

324 EAST FIFTH ST., CANTON, OHIO 
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THAT PROTECT and PAY 

Send for FREE 85-page book. 
Advice free. Terms reasona- 
ble. Highest references. Best results. 

Recast* mended Patent Lawyer in the Bankers" Register and specbl list of selected lawyerfi 
Also ia Martmdale’s Law Directory f Sharp & A 1 Leman 't Directory of Lawyer*, The 
Cast- Paul Directory of Lawyers, and Ktme't International Law Directory. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Member of the B&r of the United States Supreme Court and all of the other Courts tn the District of Columbia 

A large Mat of strong recommend ations furnished free 

WATSON E. COLEMAN, Patent Lawyer, 6 1 2 F St., N.W., Washington, D.G. 




Manuscripts Wanted 

The editor of Popular Mechanics invites con- 
tributiona from its readers, suitable for publican 
tion either in the general articles appearing in 
the first section of reading matter each month- 
or for the departments of ^Shop Notee” and 
f< Amateur Mechanics,* 1 

If possible, manuscripts should be accompanied 
by photographs or rough pencil sketches with 
which our artists may illustrate the article. 

Such contributions should be new and of gen- 
eral interest. Accepted articles will be paid for i 
at once — all others returned promptl y* Address : 
EDITOR, POPUUA MCCHilllCS, m YW&KIMTOH ST„ CfKMGP. 



tn atari.,. la well knuN'ii. II tea la muMi a poison, wlitdi if Tint jpp? - 
liirli jutil UiOfiHitEiily IhNmn off niil Cause unmiG iviisaiiitip TIip 
n iiLit'‘i':y tartwet'n uremic poisoning at certain Htaiff-s and slcop Ja 
HlhKlTlpf- 

Ah there arc very few nut urn l deuths mini mmy urinal ur*l oars-- 
Vhal IS Lite (Miiiduriun 7 HitW Can be but nm Cuudualuh* and It Js 
fully &ijjs taint'd, hgr the facts — we I'orumit mlctijf, prinrSpalLy 
thr™*}i liver- to ting and estinji Etw much meal. Wo fur as iinrmti- 
pntfd. *h«t wtkO have died natural (tenths ate Tiltla vr no meiit. 
They all VOt Ulfipttnta ftfid ate Gflly plain fouris. UelrhniknlT 
sayEi "Hail can hardly dUftccI tn furtlicr increase his aventge riur- 
jUJun cf life, now 10 yt-ars. until he Icavra nut of hla dleLaty 



Patents 

Trade -Marks 

Designs 

Copyrights 

Y GTTR Ability to protect 

your patent from in- *\ 
frinferaeat depends 
largely on the presentation 
of the original application. 

The market value of your i 
patent depends on the man- 
ner in which the invention is 
eet forth in the claims. Let 
me tell you more about it. 

Send for my booklet Pta 
Patents. Trademarks, De- 
signs, Cnm-rights. \_ 

LAN CD ON MOORE, J 

nh and T Sts,* Washington, D. C* { 

ij£-Aj»tr ^■ninw, tf. Sr Pit O*. 



E PATENTS that PROTECT: 

3 i™ki fnr ItiT^-ntor*! rhaM os receipt trf 6 *. utamns. 

P C. , EUpt. ia.EitlStfl 



PATENTS 



PATENTS and TRADE-MARKS 

(food Work at b mail coat 

XL A. ROBIN ETTE, Registered Patent Attorney, 
McGill Bldg. Wash. D. C, 



INVENTIONS — How to protect. Sell and Buy Them 

F. B. Wright, Prkp25' 

POPULAR MECHANICS BOOK DEPT., - CHICAGO 



Secured Promptly and with special regard 
to the legal protection of the invention 



HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST 



C. L. PARKER, Patent Lawyer 

Patents, Caveat*, Trade Mark*, Copyrights. Report* as to Patentability, Validity and 
Infringement. Patent Suit* Conducted In all States 

REFER ENC E S : American Tire Co*, Upplneott Pencil Co. , Automatic Vending Mach Ine Co. , ! Pte mat lonal Ore Treat- 
in? Machinery Co., Globe Machine and Siam plug Co., Until Manufacturing Co., Builders Iron Foundry, Morgan Machine 
and Engineering Co-, Berkshire Specialty Co., Stewart Window Shade Co., Macon Shear Co., Acme Canopy Co., Oaki-s 
Manufacturing Co., Cox Implement Co., Columbus Buggy Co., National Index Co., Handy Box Oo., lron-Ola. Co., By-Prod- 
ucts Chemical Co., Alabama Brewing Co,, National Offset Co,, Antiseptic Supply Co., Floor Clean Co., Fat Products Helm- 
ing Co., Richmond Electric Co., Railway Surface Contact Supplies Co., National Electric Work?, Modem Electric Co. 



Mr. Parker on November I, ifloa, after having been a member of the Examining Corps of the V, 8, Patent Office lor over 
live years .resigned his position as examiner to take up the practice of patent law. 

Addre** £10 McOlLL BUILDING 



WASHINGTON, D. C. 



m 
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FREE 
TWO BOOKS; 

61-Ffrg* 

“Inventor’s Guide” 

AIT I) 

RO-Pagc "Proof ol 

“Fortunes in Patents^ 

"What and How to Invent” 



-> trPr otect Your Idea ! 



PATENTS 

A r H 3 arl Mb _ \ l 



THAT 



“My Trade-Mark” 

'■ Your busintsi Witt kune my pfriunul attentien^ 2£„ E. 



free: WSpecial Offer: 



ThP above-entitled, bonk? 
will n j 5J vi ill ilnw to Si-eure 
Mmiej.' te "Tat out" Your 
I tli IfO&t U>n J.H fltt Uf Sel I Y'o u ? 

Fatconl, and A LI, ftiuvut tlto 

Great Success uf 
My Clients 

Trade-Marks^ Copyrights, 
Prints, Labels Registered 

AAV ICE FREE 

Correspondence S olid led 



Send me sketches or drawing or model and de- 
scription of your idea or invention for FREE 
examination of U. S* PATENT OFFICE Records 
and report as to patentability of the same:— to 
find out as to whether you are entitled to a pat- 
ent will not cost anything; — then, if your in* 
venilon is new, upon receiving instructions, I 
will prepare ALE necessary (application) papers. 
DO THIS AND SAVE TIME AND MONEY! 

WRITE NOW I 



References: 



Aiaerfejm National Rank, 
WamhiiLtftrm,. L>„C. 
Littlu Ginn I- Huy Press Oa, 
DjiIIoh Texas, 

llrtj Lithograph U\ h 

NVw York City, R Y. 
Farmers Jil’fg Uo, 

Norfolk, Yit, 
Era MTb Ot*., 

Fairlleld. Iowa 
The Parry Stationery r<%. 

Ok Intiotmi City, OR 1 4. 
Bell Hhow Print Co.. 

HiffournHy, la 
The Ciuno Conduit C*v 

O. 

The Iowa MT^ Oa. 

U^k o] OTlfcfk. t IV 

Sturt" ] A1 ] o n A Son M f j: . ( Yl . 

Dnnnrillo. N. Y. 
The Curl Electric Co., 

Akron. O. 

Sw purior M‘ t’jf Cn,. 

Sidney. 0. 

Tidnam Tel. Pnlr Ch\. 

Oklahoma City, Okla. 
Bernhard Fwr*t, 

Vienna, 

I. Awtriiu Hungary, 
Compound A1otnrC.fi,.. 

brooks N. Y. 



MY FEE RETURNED IF "PATENT” IS NOT ALLOWED! 

fSte above List ol Eeferonc&H-’TH EY TALK !l 

HIGH -CLASS WORK EXCELLENT TESTIMONIALS 

Buccewful Clients in Every Section □! the V. S. 



E*perl— Prompt Services, 



Highest Relcrtnccs. 



117t F Street, N. W. 



E. E.VROOMAN, ratcniLawye? Wash.,D.C, 



ATENTS 



P 

1? ft Suable Book on Kitten (a FKHE. Tells InCHV to secure 
1*8 them at low coat, Bow to wll a Patent and What to 

J n vi*rj t for piufit ©iv-ei* MnwimHfitj l§. 

tfllunble to Inventors, F'uil of ftlouev-Makinw Patent lnEormfc* 
Horn NEW BOOK FREE to ell who writs, 

O'MEARA & BROCK. Patent Aliys., 

VIS F. STREET WASHINGTON, D, Q, 



T YOUR IDEAS 

$100,000 for one Invention : 
iinelbtr Buok + ’*iow pi 

ri h PatrnU* ik l *W hat is Invepl” 
sent free, Setsd roup h aketoh fur free 
report as to patentability We adver- 
tise you r pate n t for sale at ou r expen se. 
Patent Obtained or Fee Returned. 
CHANDLEE k CHAN0LEE, Patent Att’ysj 
930 F* Street, Washing tun, D. C. 




PATENTS 

Careful aHsntturv RJvfra to the prosecution of hu Rinses before 
t.[]f> patent oliice. Patent pmcorodand no at N»rii«^ fee ea l let! 
for until putont la u Humeri. (23 years experience*) Write 
fiir "hiTeutor's 6ui<Je2’ Address 

FranHlm H. Hetigh 

Washington Loin Tnnt Bldg,, Washington, B, C, 



PATENTS 



PROTECT 
YOUR IDEAS 



$end for Inventor's Primer 

Contingent terms if preferred. advertised free. 

MILO B. STEVENS & CO* 

EsbbilsluHl IKJ, *&5 l«h SL, Washington, I>. C. 




l 3 r U mpi I y o hta E ned, ^ol il , bou *r b t . le a sed . m fad,; 
niudsih mode ; i nveutora aaoialed. EaU '&> yearn 
in our own buildings; unexcelled reputation. Send sketch 
or model for free examination; larp*o bouk free how to 
limner | j- patent and induce Idess to easU, Write AMERICAN 
LATENT MARKET, ST. Paul, Minn. Mentkiti thin paper. 

Vrila AajjUsh, (JeriEiu. J3wedi#n or hVrwi^iaaj ci=i chww, 

nlchhal, mKil, Btrft-Ps sprl Ifi.'i nm:1 eo(Y«‘," Alcdlicil ilcstrnjB tlio 
i -■.1J i : meal tmiiL'flea in tlir lnti-jaM tts'p. ;in,<! tunhes polaanu., line alow 
rmlon 01 iitiinli (kmaflses t-tte eilal utHEiiii | Ji-iJlci'H; Ltnrialii rally suin- 
' . I . i 1 1- 1 1 i-o npgHlitr, riusslnk Qiccialre latinc anti i!tm*n3].J4l's^i ; nUd 
te.i Jiufl coffee fu IT I j In e.ilToiij, ji lima whkli b:iH. n riealrUctlce ef- 
fert up- n Ihe Time eelis, JLml they also OOP Ini 1 1 i.-ruiui, whldj oo-n- 
ktlpslea. 

To those w'lo 5:iy they would tm her iruiulsrc fei these InJurlou* 
subitlftnc«i mill hn»e iIh. 1 fun. we will suy: ■'TImvij fyn-l. ,ln you nul 
M.'t' tlnu .u linic it nd licit] 11 iy life li. - in lr n.-nj-e |i ipplticT.^ Hum miEJ 
I hat l» short j'thI diseased t' T Hm-nneTi said; "BmJ men 11™ lh.it 
tbpy tniiy cat anil rlrink, whereas t,oml men e;il imtl drink that they 
huiy Uvc." — IiHilann State Unuril ■ f IlcuJlli Hulklfe, 



FIND ANCIENT WRITINGS IN MEXICO, -Major Frederick ft, 
i! 1 1 mil am. co in mam let nT Ilk srmit forces f the BrllLsh army t|iir- 
tns 1 he Ftoer u-ji r. w-]n> for scvrrsl weeks, in coitifuiuy with t’harlw 
I-’. Hnldeai. i f I'nflatienn, has ln»n .-netirehi 1 1 s fur sm-lenl rellea In 
the sti-lto of Sonora, Merleu, ]| an dtoetwerfd In^crlpdoll-s ntri-cd In 
wnne m rite laqul rlrt-r ciillcy. The itiSetlplluh'i itr>.' pmbahly mure 
rl.oti l*EJnn Jftgns Pld II nd the work at tho noted Mayan penplii of 
Yi rattan. Tliete laniplo o-f miltirlca bko attnlilied a onri*] de ruble 
decree <if cJMIJEallDd in litem lure and art. bullrllhg beautiful r] tin's 
und public Imur-TetuHiita. Some pottery Of Ibe Moyas was also 
found on Ihe ^pot, 'Hie BlOM bOatini; Ilia Ibscrlptifnis welaheif 
wceral tons* 



New Ideas 



If you have a row itk-a 
we have n ]>1 h.co for it. 
If you itCictl n n^w idea 
wo have ft* IV e will procure patents for you 
and market your inmition. W rite us today. 

THE McVICKER ENGKIVEERIKG COMPANY 

120 CORN EXCHANGE MINNEAPOLIS. MINN. 
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Extracts from 
Letters to Inventors 



“Yout invention !& probably new amj patentable, but 
there is not one chance in a thousand that it will ever pay, 
so we advise you not to spend any money for a patent, " 

**A patent is worse than worthless unless it protects 
your invention. It hctmvfl vour ideas so others can take 
advantage of them/" 

“It is a mistake to conceal ymif Invention, Show 
your drawings or model to at least two reliable friend $ T so 
if you ever need witnesses you wiil have them." 

“In venters are their own worst enemies. By over 
caution, conceit and procrastination they ioee the main 
chance," 

“The best way to get money out of a patent is to 
place it on a royalty with the best manufacturer who will 

take It/" 

“Quickly obtained patents often afford the poorest 
protection." 

“AH inventors may hr cranks, but cranks make the 
wheels go round." 

“No repotabie patent attorney works for nothing or 
offers chromos for business. The attorney who hu a few 
Cases lacks experience , and the one who has a great many 
must depend upon assistants who are often incompetent / 1 

♦ ’Look out for the patent attorney who urges you to 
apply for a patent on an invention of doubtful merit. He 
Is thinking more of his pocket hook than of your interests- " 

“The most profitable inventions for the poor man are 
improvements on things In general use that can be demon- 
he rated at little expense. There are few things that cannot 
be made better/’ 

“If you want the facts about your invention,, ask us 
and we will give them frankly even if by *o doing we don't 
get your bus! ness. *' 




Successor* to 
Popular Mechanic* Patent 
Bureau. 



204 Dearborn SL t 
CHICAGO, ILL. 



HAVE YOU AN IDEA? 

If so write for our books; "Why Patent* Pay." “What to 
Invent," ltX) Mechanical Movement* 1 " and a Treatise 
on Perpetual Motion* &Q llluitrstioiu. Alt mailed free. 

F.G.DIETERICH & CO 

Ouray Block WASHINGTON, D. C. 



INVENTORS! 

This 53 page l»Dt Senl tree. 
Wt rcnrlw prompt uij pc i ul 
service, 

keel ft £ Babb, 93-37 HTeGlil 
Riillding r Washington, D, C. 

A co TicoriMn of our mrthbftv w Itli 
those nt other attorney ^ solicited. 
Tiude- Marks RdbtaeiL 



THE 

PROTECTIVE 
PA1 ENT 




SECURED OR FEE RETURNED 



corn A I AITED FDEE SEARCH OF PATENT 

artll/lL UtTtK office records 

Send us a model, photograph or sketch and description 
of your invention, and we will make a Free Stars h of ihc 
patent Of Ike Retards to ascertain if it is patentable. If we 
report the invention patents bio. we will guarantee to 
obtain a patent or rHum our fop. and will furnish a certifi- 
cate of patentability backed by a bonded contract to that 
client. 

This Ccrlilkatc of l^alcntability will protect 

the inventor tnd serve h proof of tiie Inven- 
tion until the case be Hied In the If. S. 

Patent Office. 

OBTAINING ASSISTANCE FOR INVENTORS 

Our certificate is of great assistance to inventors who 
require Irtiaricial aid lo obtain patents. It is useless to 
attempt i o intent I capital unless positive tvidenn- j$ fur- 
ttiriied tli.it t?ii L ihv^ntion is patelitable. Our Certificate 
srivea this necessary assurance. 

OCR FOUR BOOKS MAILED FREE 

To any address. Send for thc-se books; the finest publica- 
tions ever issued for free distribution. 

BOW TO OBTAIN A PATENT 

Our illustrated eighty -page Guide iiook is an invaluable 
book of reference tor inventors, and contains 10U mechan- 
ical movement* 11 Just rated and described. 

FORTUNES IN PATENTS 

Tolls howto itm-nt ler profit. and ifivcs history of sue* 
Cessfu] invention}:. 

WHAT TO INVENT 

Contains a valuable list of inventions W noted and sug- 
gestions concerning profitable iields ol invention. Also 
information regarding prizes offered for inventions, among 
which is a 

PRIZE OF ONE MILLION DOLLARS 

offered Eor oru invention, and S10.UU0 for others 

PATENTS THAT PAY 

Cnntnins fnc -si miles of unsolicited letters from nor 
cl tents who have built up profitable enter pi ises founded 
upon patents procured by us. Also indorsements from 
prominent inventors, manufacturers, Senators, Congress- 
men, Governors, elc, 

WE ADVERTISE OUR CLIENTS’ INVENTIONS FREE 

frt a list of Stflnd.iy newspapers with two million circula- 
tion. and in the World's Progress, Sample Copy Free. 

We also send a 

LIST OF PATENT BUYERS 

We rot only save you time and money in securing list 
ents. but obtain patents which PROTECT tin- invent ion 
and FAY. After the patent is granted we assist you 

TO SELL YOUR PATENT 



REFERENCES: 

Be-cond Natiouul Bank. Washington, D, C, 

H, Q. Dn mi £ Co. r W (i tuli i [L(f 1 1 'iji. 3J„ C. 

Bin et h port (Hw* (’a, ftmpthprii Pa. 

Si-hriiifc Cutlery Ca, W tildoi. N, Y. 

Clum Jr Afckin*on, Hr«KH Founder*, Roehrater, Y, 

KoatiBiter Roturv PmupCci., Buchvlter, Pi. 1’, 

Lawrence >lil In, ilftirv Bed, br reads, 51 Brook >.> il*s‘., Lnffle- 
wood, N. J. 

The Melrtn Gnuur and Signal IrbL Co, , Bf 'ran Ion . J'n. 
lJnruoJS Hfe. tic, Mfgnv "Miming Link" Flour Mill liiainte- 
KTtttom Howling (ireeiL Kj. 

Modem tY.nne*r Co.. Mfgm Cm mini* MafhLn.ory and Can- 
ftyrn' Spppl if*. Bridgeport, Ala. 

OIum>! k (inwu, MfgrjL gcwlaaand Mathematical Irnrt*,, 104 
Ferry Hit,. Jeawy City. Pi. J- 

The Pneumatic Water Lift, Power & Irrigation Co^Oonim pe- 
dal Bldg.. Denver, Colo, 

The t. L Yale M fg. Co., Mfgi-w. rarpentfw 1 IdoIs, Out 
lerj. K i tel j fu an-i Table WFirp, Y ol fnv L I le , (kinu. 

National I nun luting ± Jll an ufae mring Hi. Indiamiijolia, lad. 
The A tig lists Wright Hhoe Dm. Fatiy i>hn rn, Yjl 
M ichigan TaIhch) Work*, Adrian. Mich. 

Union Trunk £ Hag Co., Mnarhemer, V*. 

The ArtlBi*' Modal Corpet Oh-. TO* Propped St, ClevFland. tl. 
Hvale-nlf! Itenovutlujz Co., 2Td W. fisJd Bo. Chicago. 111. 

Tfte Culver Now-Jty CW. i>. R Young. Trea,, Culver, I hi 

VICTOR J. EVANS & CO. 

(Formerly Evanv, WLJ kem A Co,!' 

HaLi Offices, m *T* Sfreef, H, ¥L. Wasbfimtim. D. C. 



Plcone .Ifrrttfofi Pabular Mechanic# 




